Opular ay 


25 cents 


Aviation -Radio ~Automobiles ~-Home Buildi 
New Ideas: Engineering-Exploration»” The HomeWorksho} 


YOUTHFUL 
CRAFTSMEN 


Money-Back 
Guaranty 


MOTHER 
AND THE GIRLS 


THE MAN 
OF THE HOUSE 


The whole Samily now uses “Rogers” 


OY, too impatient to wait upon slow 
iad “Rogers” ideal 


; wagons and many 


Women and gitls who never before 
attempted “artistic” things, are now doi 
‘exquisite work with "Rogers”—the gu. 
santeed brushing lacquer. 

And the men folks, alive to the unusual 
saving of time and labor, endorse this 
amazing, moder finish for the numerous 
practical things found in any home. 


Dries while you wait 


is required to use depend- 
* Anyone can do it. You 


the exquisite colors witha 


HERS Re eae 


ERS 


Ali distributed ond pesrented by. 


TERWIN- WILLIAMS 


actually “Dries while you ws 
smooth, without laps or brush 

Dries to a tough, porcela 
wears and wears 


Dries 
ike hard: 
1d WE, 
Choice of 26 exquisite colors 
Geauine "Rogers" comes in 26 exquisite, 
up-to-date colors. Also black, white and 
clear, In addition you can now get six 
new dark shades designed for outdoor 
as well as indoor use, and hard usage. 
Geouine"Rogers" is sold by the leading 
ppeiat, hardware and department stores 
everywhere, in the familiar “oriental” con. 
tainer illustrated to the left. Every can is 
sold on our “money-back” guaranty. 
Detroit White Lead Works, Detroit, 
Michigan, Makers of Highest Grade Paints, 
Varnishes, Colors, Lacquers, 
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Where 
Best 
to Buy 


A GOOD USED CAR 


Your Cadillac-La Salle dealer 
occupies the most advanta- 
geous position in the buying 
and selling of Used Cars—as 
well as New Cars -< * 


"Thre used car market, generally 
speaking, offers many excellent 
values. 


Only a few simple and common- 
sense considerations are needed to 
guide the buyer in this field. 


The first of these is the position and 
standing of the dealer from whom 
the used car is to be purchased and 
the line of new cars he handles. 


It is obvious that if his new cars are 
the recognized leaders in their price 
divi chasaconsiderableadvan- 
tage over his so- 


‘The demand for his line and the 
public’s receptive state of mind are 
such that he is not tempted to over- 
appraise trade-ins. 


led competitors. 


This, as is well known, is the for- 
tunate position of all Cadillac-La 
Salle dealers. It is generally recog- 
nized that if you want the kind of 
performance, the measure of safety 
and ease and the inimitable beauty 
that Cadillac and La Salle offer, you 
must buy a Cadillac or La Salle. 
‘They are the accepted leaders of the 
finest of fine cars. 


Consequently the used cars these 
dealers offer are fairly priced and 
the stocks are large and vari 


You may be assured that these cars 
are well conditioned and represent 
exceptional yalues because every 
Cadillac-La Salle dealer is eager to 
retain your good will. 


CADILLAC MOTOR CAR COMPANY 
Division of General Motors Corporation 


Detroit, Michigan 


Oshawa, Canada 
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INCREASE 
your Income 


ri 63% ts 


ILL-SECURED First 


yield without sacrificing the 


good security of your prin- 
cipal. 


Offerings of The F. H. 
‘Smith Company are held by 
men and women in 48 States 
and in more than 55 foreign 
countries and territories. 
Bonds have the protection of 
a system of safeguards de- 
veloped through fifty - six 
years of experience. 


DENOMINATIONS: $1,000, 
$500, $100; coupons, payable 
semi-annually. Valuable State 
and Federal tax provisions in- 
crease the gross yield. 


We shall be glad to make you 
familiar with the attractive fea- 
foe Reade nd cher per of 
gage © types of 
securities we offer, and to give 
recommendations for increas- 
ing your income while safe- 
‘guarding your principal. 


Send in your name and address 
‘on the form below for descrip- 
tive circulars and our latest 


booklet. 


TaeEHSuiruCo 
‘Smith Bidg., Washington, D.C. 


285 Madison Ave., New Tork City 
Brewch oles i Other Cer 


Name 
Aatoa 
Occupation. 
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By WALLACE AMES, 


I-BROADWAY 


D Js day in the big city and 
er alone left him tn no imood to 
{ake interest in the movies or the thea. 
tres of Times, Square His sual from 
Dome only made Mim Feet store loncome 
Hewent down tothe batel Jolby amd just 
‘at... . looking the picture of loneliness. 
Wiea a compentinable sort of chap 
sitting nearby asked fora light it was no 
trick to get conversation started. And 
‘while Dale was talk 
Tse of a hi tsa a 
found a pretest to join the group. He 
had a bigesty grouch too, ©. he had 
been” grercharf hrc and 
stung by gambling devices and he be- 
wailed the heartlesness of New York. 
Recounting some of his experiences in 8 
Southern dravl, he reveal 
he was an cosy " 
iooab 


gentleman momentarily left them 
"Let's do him a good tum... 
hha a demonstration of how easly he can 
be roped in... then explain the stunt 
to him, give him back his movey and 
aybeln that way he wil earn nt to be 

meat fo 

match 0 


‘We'll 


five, then ten. Dale a 
jonuble chap won alternately. 


Each 
ie the Southerner got more excited 
ng that his luck would turn, 


‘all the big pla 
‘hibit any hurry to 
reveal the secret, drive home the lesson 
and return the money, Dale finally, took 
it upon himself to “spill the be 
Up in the 3 the hot:bioored 
‘re just a couple of 
“And 
think you can get away with that, 
here on Broadway! Tl show you 
Dale's exph rt 
to register at all. The Southerner was 
fiery mad, full of threats and all touched 
off to start a young riot. 
‘A man who spoke as though he were a 
detective stepped up and inquired the 
fora Se emt Wee jhe 
Southerner was explaining, the com- 
panionable chap dove into a taxi and 
‘ras soon lost ia the traffic. The South- 
emer gave chase, evidently to recover hin 
money. Dumfounded by the turn of 
fairs and considerably ov 
the threatening manner of the 
tive,” Dale Hatch didn't know what to 
do, "Finally Dale was told to heat it an 
was advived not to get caught again 
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vidating the sate jaws again gambling 
le Hatch lost his expense money 
and had to draw on his firm for more. 
When he returned home and explained 
the circumstances to his sales manager 
he had to stand for a lot of ridiculing, 
Of course the sales manager, Robert 

I never fll aH 


REE 


M-WALL 8 


Robert Hayes was getti 
From a substantial income he 
th 


ut the time 

his trip, 
Hayes received a call from a representa. 
tive of w “big” New 
Hayes had never h 


ving. 8300 down, 
month I 
and prated lite 
Matus of his sccuritien, reviewing coo- 
ome conditions, analysing wound in- 
Yeatment opportunities, 
Is general grasp of secu 
spured his confidence " 
retment bankers. Hayes kept up hie 
Payment, ce wealth grew 
Mead in mite over a yea het had 
nearly” completed payments on three 
tein | 
‘Along about this time the literature 
from his bankers began to mention ine 
vestment opportunities of another char | 
acter, Interspersed between the reviews 
of plitedge honds were suggestions 
farting sick i compan Hayes 


reporting 


never heard of, hut which, according to 
the hankers, were 
shareholders rie 
hig dividends... chances fora big 


sc in the value of he shares 
Just before Hayes completed payment. 
‘on his three high. grade bonds. the se- 
representative paid him another 
‘all “This tine he wastll “bet up" over 
‘brand new industey just be 
to convert waste cort-stalk 
foc. Now, as a matter of fact, some 
53,000 useful articles ean be made of corn- 
Malks and corm-cobs, 

“The door to Hayes’ office was open 
hile he was conferring with the bond 
Salesman. "Let's listen to the sales talk. 

Mr. Hayes, that our 
in the highest type of ine 
(Comtsrved om ge 6) 


vestments, We 
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Financial Racketeers 


(Conined from. 


will not let any of our customers specu- 
late.» You know yourself that I got you 
to put your money in the best bonds on 
the market, Tt is true that they only 
pay you a little less than 5%, but your 
Principal is safe, Still, in these times 5% 
fen't much income, And once in a long 
while we get one of those rare chances 
to help our customers make a bigger 
income and still be absolutely safe. 
“Think of the millions of automobiles 


« think of the high price of gas . . « 

think of the hundreds of millions of tons | 

of com-stalks going to waste every year 
picture Corn Fuel Ini 

with its grinding plants dotting the 


a fg ts al over the uit Wor k some day 


portfolio came charts 
statistics of every description, sh 
ing how original Standard Oil’ st 
ders were made fabulously rich, pic- 

ities of all sorts to stagger 


To men who want to 


15 PAGE is addressed to those ability, evenif that disability should continue 
"T thewendhofcamest hardworking for may, many yen-—the taming of 
men who want to take things easier Your natural life. 
some day. 4 

Te tells how these men, by following Get this free book 
a simple, definite plan, can provide for The Phoenix Mu 
themselves in later years a guaranteed — you thi 


Hayes 
a bonds; I haven't the money 


to ge 
hat you tell me about it I w 


1 Company, which offers 
‘opportunity, is 2 125 million dollar 


enn cantly vou tre me | mE cont oti Eompany" For gvet tree quarters ofa 
| cash""yuggested the, recouteful bond How the Plan Works Soncscwecrss 
man, “There is a ready market for Te doesn’t matter whether your present ia- But you're not interested in us. You are 
bonds. And_you have a little profit in | come is large or merely interested in what we can 


them, too. Suppose we sell your bor 


average. edoesn't mat- o for you. Anillustrated, 


and put that money. into Corn Fuel | ter whether you sre mal. 96 -page bod called "How 
Tivduttries Common.” Then, instead of | jog Sfp delirea sect or | NEW RETIREMENT | 2o1GE he Things You 
less than $130 a year interest on your | ve hundred. If you INCOME PLAN Want tells you exactly 
£5,000 investment, you will be getting | follow this plan you will | Mgwirhaagividetpring510000 | chat, Te ells how you can 
$450.0 your in dividends .. . and in leas | someday have saincome | B=? wilde for ou become financially inde- 
than ‘a few months your stock should be | pon witch to retire. pendent—how you can re. 
worth several times what you now pay | "rhe plan calls for the tire on an income—how 
Tor it deposit of caly « few dol you can. provide money 


‘The deal was closed. And soon Robert | jary each month—the ex Tor emergencies—money 
Hayes discovered that he was just_as | sce amount depending on to leave your home free of 
big'a sucker as Dale Hatch. Hatch fell The minute | Hguarantees upon death from | debt—money for other 
prey to a Broadway Racketeer: Hayes | You make your fint de. | awatwralcansebforeage6s | needs, 


Hecate tothe cat fw Wal Stet | Ferra pse money | Abang rag | The Aan pn 
How nicely this Wall Street racket was | orp tstir Sage sass | logial: The minute you 
worked ‘out. ‘The alleged invest Liguerantecupondeaibreml- | read about it you vill 


come totally and pet~ | ng from accident before age 6o | realize why it accomplish 


banking firm first won Hayes’ conti mmanenly abled, You | eserm arent forage Go | real why i accompli. 


“| They advised him to bi 


curities. ‘They worked on him ntl they | Your'parswocs wool bc | facfiramsettmoni', | —not for falurey, nt for 
convinced him that they were con: | nose by'ast Sree | etn: 246 | people ‘who, can't make 
servative, reliable house. They helped | 2aifuel wees oe tec pesados throughout per. | Ends meet, bat for hard 
Him to accumulate a considerable sum of | Sane jreonpbeepsr working, forward-looking 
rooney while winning bis confdenes- By | P'Antnot only that, We | Atieiiy Drutty nme ctsio | RSC who know what 


oe eore they want and are ready 
would mail you a check ‘Grwomen iar etiement st | to make definite plans to 
every month during the | saui5.ceUare suo seelable etic. No obligation, Get 


him some perfectly good bonds, 
‘on which they mace no profit, they put 


into highly marketable ‘securities. 
miutay be env entire time of your dis- Wor apy of cha beck soins 

into cash when they were ready to make 

Yee HL", Sa, the eit-edge honda at 

‘only helped to build confidence, but put UTUAL 

the eqlrlegt ota iin ec a M 

the crooks when they got ready to reach soe LIFE INSURANCE COMPANY 

‘out their hands for it. | |Ofice: Harford, Conn. Fist Policy irued 1851 


‘The above anecdote is based on ai 
actual form of fake security selling that 
‘was practiced for a long time by several 


PHOENIX MUTUAL LIFE INSURANCE CO., 424 Elm St, Hartford, Conn, 
Send by mail witht higation, warn bs." HOw TO GET THX THINGS YOUWANT.” 
firms. Hundreds of thouisands, perhaps * - Date of Bich__ 

millions of dollars were lost by investors Besines Address 

originally tempted (Continued on page 8) me 


Retire 
in 5 years 


on your Present Hing Budget 


by Investing in safe First Mortgage Bonds 


Follow the definite plan given in this 


‘The plan works just as surely, whether 
you are now earning 1,200.0 $100,000 


a year, 


"The way is certain—each step plainly 
indicated and absolutely safe—inde- 
pendent of luck, business genius oF 
speculation. 
Every fact has been harvested out of 
the 48 years’ experience of Cochran & 
‘MeCluer in the frst mortgage invest. 
ment banking business. 
‘The plan is 0 simple, anyone ean 
understand it—so definite anyone can 
followit—andsocertain,noonecanfail. 
In addition to the Financial Independ- 
ence Plan and the unique badget 
schedule, the book gives suggestions 
‘enable you to enjoy more of the 
ood things of life, both while build- 
{ng your independent fortune und after 
you have attained it. 


‘men, therefore none wi 


46 North Dearborn Sereet, 
‘CHICAGO. 


ADVICE IN BUILDING 
Popular Science Institute Tells Hove to 
{Gat 30%; Of Your Fel Bil by Fnsuting 
An inglatet hose warm in winter colin san 

mera ents one-quarter t0 coed bes Wo best 

{hans slr honae without lala, 


‘elare you ball or moerie our prewent hose, 
you will want to have fl information om toate 
A'scpage bm, INSULATION IN BUILDING 
CONSTRUCTION, gives acts! fact and fares 
‘rt wht innlation wil acomplah, ele where fe 
Bat eteatest value decries the pica nui 

ine and shows parteslar mete of Spies 


ton 

The Engineers at The Imute have prepared thie 
teoiet which cmtany data sceured (rm thea 
tacice, sir, sell a waersty 


POPULAR SCIENCE MONTHLY 


Financial Racketeers 


wi to buy sun ca 
ties on ably qayment plan. Tt 
in only one of innumersble schemes that 
are continually being promoted schemes 
that come within the law, or nearly within 
the law but which en up Tos to 
innocent people 

"There f ove law, or principle, which 
will protect any investor against financial 
| los through erookednes: That is to in- 

vest only with firms or banks of estab 
lished reputation. ‘Robert Hayes thought | 
his firm had an established reputation— 
it had as far as he-was concerned. But it 
tras established on the thinnest vencer 
anaginable. 

Tis eat to find out about a legitimate 
firm. Tf'you do not know them yoursll, 

‘our banker does not know about 

them ey tet hr hat Thee 
fre firms in Wall Street who take it's 
Benin to investigate every arty 
ing enterprise. ‘They gather all the fects 
about ‘now companiae 


To Help You Get Ahead 


HE Booklets lined below will help every 
{amily to laying oxt  foancal plat. They 
| rite ore 
How to Byildan Independent Income" 
the te ofs ew bookie by the FH Src 
Company’ which explain. conciaiely how 
eof moderate mcans may obtain faancal 
pty, "88 Yearsof Investment Sery- 
[eePiecrtes the haory of propre of the 
FH. Smith: Company av well a making a 
Ercracrivesggestion i ent mortgage el etate 
ids" May he bcsined by addressing the home 
tiie of The FH Smith Company, Sith 
Braiding, Washington, D.C 
The House Behind the Bonds reninis he 
[Frew ol the tportance, aot only of wading 
the iavorment, Var of checking ap the bealat 
tho oer ie Adires Fielity Bood & More: 
Tape Go. 1186 New York Lite Balding, Chi 


Spe, Mt 
‘The laveetment Trust from the lnvew, 
tor's int,” presents an explanation 

this focm oF savesement ia eaiily woderstood 


terms, lestrated with some iterestingexany 
thew the penal invest ert wil lp 
the man with Seco of more 0 

ihe oe dnriaion by Ud See 
{al Corporation, so Broniway, New York Ank 
them for Pookie IT. ae 

How to Retire in Fifteen Years is the sory 
ae een eee mtg of cea 
fog an estate and building an . 
{ne wich wil soporte yo the ta of our 
life oo the batt of your present living bode 
‘Write for the booklet to Cochran aM lwer 
Company, 46 North Dearborn Se, Chicago, I 
How to Get the Things¥ou Want ls now 


Reman ping shad ancl" Phorie 
teal ale asrance Company, 8 Elm Suet, 
Hartford, Coan., will sead you this booklet 
fecoest. 
‘The Guaranteed Way to Financial Inde- 
pendence cll bow ane monty sais 
rte for chs booklet to Tnvescors Syadicate, 
1co North Seventh Street, Minneapolis, Mine 


‘The Making of a Good Investment tlt 
tow 63470 be male on avien in Ft 
gat Ete tow the Bodh e roretel td 
cf this Booklec address United Seats Morcgase 
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67% Bonds 


Fill in Coupon for 


[Ridelicy Bond and Moresage Con 
‘Send me, without 


Rona aad 


Nome — 


a — 


! 


to the mark ¢ 


ogo. cdoraica for" Your” sail 
aren a" car=—these 
{ind other plensares can be youre if 
NOW on a definite plan 


By investing part of your earn 


$9.45 monthly, pays $1,500—$31.50 
monthly, pays $3,000 —and $63 
‘monthly, pays $10,000. 


Eetshlished 1894 
HOME OFFICE: 
‘MINNEAPOLIS, MINN. 
ew Yar Ofice: 17 Fast 42nd Seat 


Bood Company, Limived, Dewoit, Michigan 


ioe in‘Si Principal Cin 
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200,000,000 germs die in 15 seconds 


that’s why 


LISTERINE 


full str 


h is effective against 


SORE THROAT 


nd why it 
the mucous 
el- 


re caused by ger 
either, gargle wi 
Keep this. trea 
afe to use this way in any hody 
will be delighted to find how qui 

f. In case 


attention. 
Missouri. 


Tambert Pharmacal Co. St. Louis, 


powerful 9 
Use only a little Listerine 
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GUARANTEE 


PoruLar Science 
MONTHLY guarantees eve 
article of merchandise adver~ 
Sined in its columns. Readers 
‘who bay" products, advertised 
in'rorutan scien 
Mow WL may expect them 
to “give abnolute atiataet 


MONTHLY have been teated oF 
investigated by the Poy 
Science Institute of Standards 
and each advertisement carries 
the “jasignia indicating. ap- 
Proval 

However, other products 
advertised in the ‘m 
hot subject to test carry the 
Stme guarantee to readers 
Products tested. 


THE PUBLISHERS 


Schade, tne f 
Fics Hewainn Conservatory of Miaic. 160, 
Excuse Tantus tie-103 
Pred W. Dobe is 
Laaercirencrenren ere: 
Landon Scat of Caoning E 
EE Sate Berenson Universty. 158-160-164 


Ratio fntlete of Amore 
SGindurd'Bunsese Tromnng Towtate 


Models and Mechanical Toys 
‘Automatic Rubber Co 130 


‘Smoking Material 


Miscellaneous 


‘Baby Calruintor Sates Co 
Borean of fave Somme 
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a2] Loose-Leat 


ENCYCLOPAEDIA-— 


Res for Special information. 


Eager Youngsters Will 
Feast Their Eyes on the 
Pictures . . . Feed Their 
Minds on the Facts 


You need it and you will read it—but think how 
the searching minds of youth in your home will 
eagerly absorb the facts of zoology, animals of 
land, sea, and air; the lives and adventures of 
great men and women; thrilling episodes of his 
tory, invention, and dimovery; the myriad fas 
inations of this world and all about it. More 
than 7,000 pictures make it a wonderland for 
minds that must later meet the tests of a world 
where knowledge is power—and power is wealth, 


Charles P. Steinmetz eame here a poor boy and rose by 
steady application to be ealled the “wizard” of electricity, 
and to command whatever income he might name. Henry 
Ford—plain mechanic at the start—studied and struggled 
ith his problem till knowledge made him master and 
millionaire. Edison tapped his meagre pay out of a teleg- 
rapher’s key—but, hunger for knowledge and skill in ap- 

it carried him on to astounding heights. ‘These 


arted with hammers in their hands, and 
the heights to fame and fortune. 


An tary Reading Rood # AT] The Worlds KNOWLEDGE 


to Wide Learning y 

er sks kits aly ietact YESTERDAY'S ~ TODAYS~7¢ OMORROWS 
informal Wheterwa'wia, Always At Your Fingers’ Ends for Immediate Use 
ad the taeling narativn of wor ho past ls bere... What fo happening tod 
Saul and disover, fig, We le Man Rel dincowee tomorrow wil be in yoy ot oe fat go the 


‘of 8 Noy '& Lincoli, or of Herbert what 
gt Nepoleon, 9 Lincotes cris af°mee facta are verified, the pages printed and mailed to you--twice cach 


Rinciteacca age guia. yer, tl mady tap ely ato the proper pines fn your patented 
; 
A Tool-Chest of Facts NEF SON. S 
for Special Workers L. Never Grows Old 
All the fate of histony, of the sone Nelson's Loose-Leaf Eneyclopae- Commissioner of Education and 
ehere, Per vit dia will be just as new twenty President of The Universi Ly of 


hapa me 
that will com- years from now as it is the day the State of New York. 


Spay odyou wih you get it. A staff of 1,200 of the 

ucts herein thinveritale ookshest of greatest scientists, educators, ex- ERIE to every purchawer—thirty-three 

Pcie usaile Moowledge, “Here tien perts, and writers in all parts of Educational Reading Courses and FREI 

the’ mame roud to accomplishment that the “world "keep it constantly emverp in the, Rewarch, Ltrary 

Sturt your upward climb TODAY fresh and new under the direction atest information desired on any sub= 
y of John H. Finley, LL.D. ject without charge, 


° NELSON'S LOOSE-LEAF 

ENCYCLOPAEDIA 
FREE Bookcase [1i0MAs NEISON & SONS 
| 381 Fourth Ave., N. Y. 


(oreo Le sre Spe. Publaher for 198 Years 


SSS ae 
paler 


FHA Bokense of td tf 
"Sodas Payment Plan 
throuch witch yourcon own tt | 
‘rat Bncyelopandin Cp and 
‘mal the soup ie puta you | Name 

1 

1 

' 


‘under 80 obligations 


‘Thomas Nelson & Sons 
Publishers for Over 130 Years 
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IN 1927, AIR TRANSPORTS FLEW 
4,500,000 MILES AND CARRIED 


8,679 PASSENGERS — — — — 
TOTAL FATALITIES—7 


The safe (1 PASSENGER — — 6 PILOTS) 


operation : 

of the ship : 

depends upon 

the successful functioning om: 
of INSTRUMENTS Fy 


Brees in Aviation 


‘A fll tine af Avan Instrument fr sia 
Sed te po 


Trees for the Home 


AMATI 
INSTRUM 


AreInvariablyon 


IN OTHER INDUSTR fandard 
ized. 


2 


‘Good Ships” 


fu 


ul function 


try us and 'ing—Bakeries—Textile 
Mills—Candy Factories igeration Plants—Annealing and Baking 
Operations—on and on indefinitely the list of applications of Fees 
|] Temperature Instruments extends. 

If you manufacture any product in which heat treatment enters into 
its preparation—there are Fees Indicating, Recording and Controlling 
Instruments made especially for your purposes that will save waste and 
control the quality of your product. 


Taylor Instrument Companies 


ieinneeuinte * RECORDING ~ CONTROLLING 
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The story of a typewriter 
that went to war 


By « War Correspondent 


was in July, 1916. The comman- 


quarters at Saint Omer took me 
for a fight over the lines 

Holding my Corona between my knees 
1 wrote the first description of the front 


Coronaisthe World's Champion Portable 
on{f Exclusive Points 


1 eranncrn The only portable with a ripid one 
(piece talid aluminum frame, 


2. sinesteeres Fewer party than any other 
andart-heyboardtypeeriter, 

3. cosruaraiaasi Mart bipmachine foanee 
‘han any ether portable typeeriver, 

4. easy ro Leann: Coruna devin i the real 
20 years study ofthe needs of beginners 


5. wan axnvicis du unequalled record for dr 
bility as the Bical portable of the Mid 


dries 


6 rortcantrys di many Coronas hase been sald 
tral ether portables combine. 

‘7. wunasnirrt: Coronas purchased 20 yours age 
real ging sssfactory serie 


a eda im Hine; exquisitely finished 
in very detail 


CORONA 


The PORTABLE TYPEWRITER 


ever typed from the air. During a cruise 
in a British submarine I typed a com- 


plete magazine story while we were 


ing about off Heligoland, a hundred feet 
face. A description of the 
first Zeppelin raid over London I typed 


heneath the s 


at a shattered window hy the light of the 
fires from incendiary bombs. 


Throughout my entire period at the 
front, all my writing was done on my 
Corona. Because of its portability and 
dependability, I made it a constant 
companion. Many a story banged off hot 
in a front-line dugout would never have 
heen written if I had waited to reach a 
spot of greater convenience 


During my war-time work in Europe I 
typed an average of 15,000 words a 
week. In addition to this I typed the 
manuscript of four books. Yet, in spite 
of a number of emergency repairs made 


necessary by violent accidents, my 


u 


Advance f 18h lif 14 Di Ort, 11,1918 
Phas U.& Signal Grp 

Corona was still in highly serviceabl 

rived hack in New 


York in 1919. 


The foregoing is only one of many 


ow owe it 


astonishing Corona stories. 


‘ourself to drop into a store where 


typewriters are sold and seewhy Corona 
is the Champion Portable. The minute 
you lay eyes on it you will realize why a 
million people use it 
took one to Africa—why 30,000 Coronas 


why Roosevelt 


‘were used in the World War—why more 
novelists, more newspaper men, more 


business men, more students in schoo 


and colleges tuse Corona than all other 
portables put together, 

For a small down payment you can 
take a beautiful new Cotona home with 
today, Don't neglect this oppo 
tunity. Don’t let another day pass with. 


‘out doing something about it. Know now 
the joy of owning a sturdy, speedy» 
smooth-operating Corona—the Cham. 
pion Portable Typewriter of the World. 


An interesting illustrated booklet 
called “Corona Typewriters,” which de- 


scribes Corona in detail and contai 


beautiful illustrations of the new color 
upon request, 
No obligation. Simply mail the coupon 


models, will be sent y 


1.C SMITH & CORONA TYPEWRITERS Ine 
51 Madison Ave,, New York, N.Y. 


Please send me the free booklet, "Corona Type: 


State 
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Refrigerator or Germ-Breeder? 


By 
F. G. PRYOR, Secretany 
Popular Science Indilaeof Standards 
[: MANY homes a refrigerator does 


requirements, fails to fit satisfac 

pri into a new home, or is about 

ready to fall apart. Almost never is a 

refrigerator replaced for sanitary reasons, 

and yet the essential and important thing 

if with most refrigerators is that 

‘do not refrigerate and are not safe 
for perishable foods. 

is consideration of appearance and 


forgetfulness of health is. wrong. 
‘ficient refrigeration may be poisoning a 
family. slow 


nothing will be dane 
box gets crowded or Et 
arance eared yt hai 
nest then the chances ave that the 
refrigerator purchased. will be 

i Grghter But not much more 
tte than the owen foe to 

ly preserving fod. 

Toor kept at Aeaperature above" 
soon decays, though it may be palatable 
for some time, Bacteria will multiply 190 


ine 


‘A test 
Popeetiing tetas Rin 
served veal soup in which bacteria hai 

plied 1,420 times; the soup tasted 
all right to every one of them. 


URPRISINGLY few. retigeratory in 
temperature 
‘currence to find refrigerator temperatures 
more nearly approaching the mark. set 
for room comfort than for proper tod 
preservation, The way to determine 
whether food is being kept safely is to 
Place an ordinary house thermometer i 
the refrigerator for thirty minutes." 
the refrigerator is good one, 
temperature will at be higher than, 
Fe it any part, of the food chamber. 
Should the temperature exceed that safe- 
ty limit, the box shouldbe replace. Tt 
is false economy to go on using a leaky 
cabinet that runs up uselesly” high 


hills and spoils food, besides endangering 
family health. 
‘When it comes to selecting a new reftig- 


erator. something more than lining and 
trimmings should be considered. » Food 
tan be Kept eafely in a refrigerator of 
cither automatic or ice type. providing 
the particular make selected is efficient. 
So far as cost. goes, it is generally neces- 
sary to spend more than has been cus- 
tomary, in buying cabinets that never 
ly did refrigerate. However, price is 
rot necessarily a means for measuring 
; Popular Science Institute recently 
refused to approve a fine-looking $150 
refrigerator that was found by test to be 
poorly constructed and most extravagant 
in jee consumpti 
Tn buying an automatic refrigerator, 
particularly if one of the widely sold 


chance of going wrong. ‘The manufac- 
turers have had to be careful to use well. 
insulated and generally well constructed 
boxes, for a poorly insulated automatic 
refrigerator would be costly to run since 
the automatic controls are set for a cer- 
tain temperature and a great waste of 
current would occur in keeping the tem- 
perature of a leaky box up to. the set 
point, However, an efficient refrigeratis 
tnt installed iw properly construc 
bax requires little electric or gas energy 
sd the operating costs low. 
ferent. conditions are 
counter with refrigerators of the 
Tn the first place, no amount of ice 
SW oep a leaky box othe correct tres 
perature: the heat leaks in faster than the 
melting. ice can cool it, even though a 
tremendous amount of ice is melted. 
And consumer demand in the case of re- 
{rigerators of the ice type is unusual. 
Unlike the buyer of an automatic re- 
frigerator, the purchaser of an ice box is 
not at alll concerned about operating 


Raho a 
Teens 
ay ee 
pepe 
tet pier many 
Ee ein 
Sacer i oy es 
sep Peres ear 
Penstormescertece 
aera 
eee ee 

complete advice on care and up- 
Spee 
manual, Refrigeration in the 


Manufacturers must_com 
demand, and the best concerns are 
obliged to include at least one line of 
cheap boxes. A well constructed and i 
‘ulated box which will properly ref 
cannot be built under present conditions 
forthe small amount most buyers are 
willing to pay, Cost must be cut, how- 
ever, if the refrigerators are to sell; and 
the ‘skimping is, done where it affects 
4 least. but efficiency most, 
since buyers are all-concerned with the 
first and care not at all about the latter. 


TS BOXING « seviserator, theretore, 
pana 
ry cnouth to get rel refrigeration 
Stayer ean sBend to bey oor 

rik good seftgeration, boil do wel ts 
select an automatic refrigerator. A sur- 
vey recently ‘made by  an_ impartial 
organization showed ninety-five percent 
of the owners of automatic refrigerators 
to be entirely satisfied. If a refrigerator 
of the ice type is selected, special 
‘quiries should be made as to the amount 
‘of insulation—two inches of corkboard 
or its equivalent is essential. No matter 
which type i decided upon nuke certain 
that rigerator replaces the 
bacteria incubator. 
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Down like lead 
went display room costs 


because of this grainless wood 


Here is @ manufacturer whose sales shot up and whose costs went down when he 

paneled his showroom with Masonite Presdscood. Scores of others have used this 

‘sturdy material to solve a shipping problem, improve a product or cut production 

costs, You, 100, may find, in some phase of your business, an ideal use for Presdwood. 
A generous free sample will be sent on request. 


The problem of properly dis- 
playing their lighting fixtures 
was a “thorn in the flesh” with 
Victor S. Pearlman and Com- 
pany of Chicago, until their 
architect, Bert C. Hubbard, 
recommended a showroom pan- 
eled in Masonite Presdwood. 
Previously, fixtures were screwed to ordinary 
plastered walls. Changed displays left unsightly 
marks on the plaster. Screw holes had to be 
patched, And frequent redecorating was necessary. 
Now all the walls are paneled in Presdwood. 


A different style of fixture is displayed in 
each section of the wall. The soft brown tone of 
the grainless wood panels harmonizes with the 
walnut finish of the rest of the room and sets off 
each fixture display to best sales advantage. 
Presdwood saves decorating cost because it 
requires neither a rubbed or varnished fini 
Although only one-cighth inch thick, this dense, 
sturdy material holds fixtures weighing up to 
forty-five pounds, even when ordinary wood 
screws are used. Old screw holes in Presddwood 
are easily filled. And when any section shows too 
many holes it can be removed and a new panel 
sawed out and put in its place at trivial expense. 


Better products—Lower costs 


But the uses of Presdwood are not confined to dis- 
play room walls nor to any one industry, for in 
a multitude of manufactured products it is mak- 


For Liwrina Ficrune 
‘Diareay 


FOR STURDY BOXES 


ing things better while it 
makes them for less. 

It is used in radio cabinets, 
tension boards forloudspeakers, 
show cases, table tops, portable 
billiard tables, book cases, kit- 
chen cabinets, china closets and 
for toys and playhouses. 

It makes sturdy shipping boxes with ample 
strength to protect delicate articles. And it makes 
smooth boxes with no splintering surfaces to dam- 


the weather and for side panels of motor truck 
bodies that must stand up underthehardest usage. 


Liked by production men 
Presdwood is easily worked, for it contains no 


foreign binding material to dull good tools. It is 
made in four foot by twelve foot boards, either 
‘one-eighth inch or three-sixteenths inch thick. Tt 
can be punched, die-cut, milled or sawed. And 
because it tends itself so readily to quantity pro- 
duction methods, it is becoming as popular with 
the factory production manager as with the sales 
executive who specifies it for display rooms. 
Give Presdwood a trial. It may solve a display 
or production problem for you as it has for others. 
A large free sample is yours for the asking. 
MASONITE CORPORATION 


Sales Offices: Dept. 724 111 . Washington St, 
Chicago, Minais 


u 


Our Re 


What’s Wrong Here? 


VE heard the mythical story of 
the man eho consented to work for 
tne cent the St day and double hs 
rage each day, aad how there wou 

tot be enough money nthe worl pay han? 

jell did you ever apply the same Hen to 
count your ganifather?” So far as we Know 

Everyone hat hnd two grandfathers and 

fgandmothers). Bach of your grandfathers 

{tra, ad two grandfathers, wach would 

aret-greatranathers” Each of 
fe'tutm hal two grandes which 
‘ 
And 90 2 bee Bi 


ful, multiplying each set of grandfathers by 


You, o 
Your Grunafathers 2 
‘ 
‘ 


be 


‘Your Grent-Gret-Grea-Great-Grand- 
thers 
And 10.00 


“The pyramiding Burs becom 
x, hve cara tthe ma t 
hirty-seven times—which, figuring each 
tration at thirty yearn, wil put tw back tn 
time ‘but 1110. seateand the resltin 
timbers 20,000°79,048" grandfathers! 
re thin mer of pepe eve Hie 
entth it once. History tells us that 6,600 
Year ago there were “comparatively few 


people. “Yet if you figure out the number of 
Your grandfathers who lived 6,600 years ago, 
You get aie units! Ata apy 


hy ith 


£25,000 years—you 
‘book to 


Good Target Practice, Too 


“TREAD ith inter 
f ( 
William Be Fronkiin, 
physicist ofthe Manan” 
Ehusetts Institute of 
‘esha, Tor the woe 
© rings to 
eet hamicanes My ag 
potion of a 
‘eats of limiting the de 
‘trctive effects of 
tornado. would be the 
side boring of it before it reaches cities 
peta a path, Ths ght be de with 
shell Bring, and at Teast party break 
the force of the twiter" Tahal keto bear 
‘what others think ofthis proposal."—W. G.I, 
Berutton, Neb, 


An Idea, Mr. Guggenheim 
STN THE article “If You Had Mitions to 
hy Her. Gumgenan ef one tte fda 
BRI ying “Peotlens  seenisiag be 
invd, I beliveThave a practi wath of 
Winge ‘The hen te to contract allbeetal 
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S. 


VE a younger brother who is 
erated in uiing a fying ode 


re published in your magesine 
‘month During’s recent con: 


feel confident that if there is any merit in the 
idea they could produce such a model. Let's 
heat from them"—E. W. B Allentown, Pa. 


It’s Easy to Build 


* CONGRATULATIONS on your ‘moder. 
istic furniture. It isa boon to one who 
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Canada Calling 


“T NOTICE, an item in Porctan Scmrce 
which states that "the recent acquiement 
of sdditional lines fo Kansas and Tena sid 
i he made the Set Fe he ror ngs 
Tail, slightly exeeding its nearest ley 

‘ral, the Southern Pace = 


lian Pacific following’. close second 
with about 20,000."—J, HM, Halifas, N. 8, 


Was It a Bargain? 


wpa aes es 
cA ty 
jot oad 
Soy 
pcp ye 
Somes fraer 
pit of a heater, Thad a 
cabo ity 
oy 


tion was $10. I'would mot do without it for 
100 times its cost. For many years I have been 
experimenting with some method of dampen- 


thee “in my 


Dem Sopra Haaren 
Toh A See 


Such Ignorance! 


“J REGRET to inform you that you have a 
T ey pot arise Thema 1 an kaeeiog 
is the fellow that drow that picture showing 
Palio enthusiasts cellar, the one illustrating 
“Making. Television Disk.” The drawing 
vras all right, but the artist put cobwebm eles 
All over the ‘radio. lout find "other 
‘ecestries om the shelf. No radio bug patient 
‘enought to experiment with television leaves a 
Sot Tie in one place (oF together) long enough 
ulate spider webs. And, by the way, 
‘doesn't crack as the disk on the oot 
"WL, Paterson, N.J. 


this fas. 
Re will be 
Founda great help to ap- 


pope ni 
Elomting work 

1 te cherward 
Foutelor dete’ Lek 
ie Open, Cah 


Easy to Take 


“YOUR ines is 0 divided a9 to make 
search of an article delightfully easy.”— 
‘TS, Tul, Okla, 

“Your cover is original and distinct 
artistic, and the inside is meaty. Tam gett 
‘wonderful value for my money". W. Fs, 
Gi 


“Tad only one objection to your ine 
its interesting T can't fay Th 
ie ull Se Orlando, Pl. 
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Never 
the same job 
twice 


Ym ie she seme aman shaving on 
different mornings; ten different 
conditions of water, temperature, and 


nerves; ten different methods of lather- 
ing and stroking. 


But his Gillette Blade 
muects all these chang- 
ing, conditions with 
the same even temper 


So much dependable shaving comfort 
has been honed and stropped into this 
blade that cight our of ten American 
ten have learned to expect—and get— 


“To mect that expectation Gillet has 
developed and perfected some $12,000,- 
000 worth of new machines during the 
past ten years. They condition the Gil- 
lette Blade far more delicately and pre- 
cisely than even the most skilful artisan 
could sharpen a shaving edge. 

Conditions vary. But the Gillette 
Blade is the one constant factor in your 
daily shave. Gillette Safe Razor Co., 
Boston, U. S. A. 


‘Tax New Frrry-Box. Fifty fresh doublecdged 
Gillere Blades (10 packets of fives) in a colorful, 
‘uefa gift chest. Five dollars at your dealer's. 


Gillette - 
<> 


\__ Sas 


y 
sonoma) YS 
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Modern home buyers demand 
the extra comforts and economies of Celotex 


IENSIBLE people no longer sub- 

mit to olfushioned, heat-leak- 
ing construction. How foolish, they 
say, to put thousands of dollars into 
uncomfortable, fuel-wasting houses. 


They know that Celotex both in- 
sulates and builds, stopping heat 3 
times as effectively as wood, 8 times 
plaster-board, 12 times brick and 25 
times concrete. 


Ae little oF no extra cost, it re- 
places wood as sheathing, making a 
stronger wall, Used also as plaster- 
base, it replaces lath of all kinds and 
makes finer, smoother plastered sur- 
faces. And as an interior finish, 
Gelotex offers new beauty in its 
attractive natural tan color and fibre 
texture, 

‘THE CELOTEX COMPANY 

'645N. Michigan Ave, Chicago, Iinais 
Please rend me fee your illseated booklet, 
‘Comfort 


Ut Hoult aad Pal Seng fa 
New, 

Abs 

oy Sut. 


coe 


When such a useful materiu also 
shuts out winter chill, dampness and 
summer heat, ts health and 
saves 25% or more on fuel bills, why 
not demand Celatex insulation? 

‘The proof is that Celotex has been 
used in more than 250,000 homes as 
well as thousands of refrigerator cars 
and household refrigerators. 

Celotex is a superior product—the 
only insulation made from the long, 
tough fibres of cane. It comes in bij 
strong boards, 4 feet wide, 7 to 12 
feet long and 7/16 inch thick. These 
boards add structural strength to 
buildings. They withstand all kinds 
of weather—make houses more per- 
manent. 


Celotex Lath is 18 inches by 48 


CELOTEX 


Sa 


inches and 7/16 inch thick. Ie is 
especially designed to. reinforce 
against plaster cracks and climinate 
lath marks. 

‘These products are also used for 
sulating roofs in old houses; for li 
ing basements, attics and garag 
for making comfortable extra rooms 
‘out of waste spaces. 

‘Ask your contractor, builder or 
architect for further information on 
Celotex—and send in the coupon 
below for our free booklet. 

‘The Celotex Company, Chicago, 
Til, In Canada: Alexander Murray & 
o., Ltd., Montreal. Sales dis- 
tributors throughout the world. All 
reliable dealers can supply Celotex 
Building Board and Celotex Lath. 


CELOTEX 


INSULATING CANE BOARD 
When you buy a bouse, lok for the Celetex sign. 


It is your assurance of greater home comfort, 
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Prot, Albert insta. Hie 
eon reltiaty wehh 
Ines ben aed the great 


Einstein’s Topsy rh World 


By 


UTSIDE the little printing 0 
in the Prussian Academy of S 
ence building in Berlin, on a 


Wednesday afternoon, a! young 
‘man waited his turn to pay one mark for 
f Tittle pamphlet to be published that 
day, “He scowled at his wateh; he had 


been there since early morning. The 
clock struck two. A bundle of papers 
appeared, and was ripped open. The 


Young man's eager hand grasped a little 
six-page leaflet bearing the cryptic legend 

‘Einheillichen Feldtheorie—Albert 
He raced away, bound for a 


; hurriedly with photographic 
solutions, a corps of experts 


Paper an 


ALDEN P. ARMAG) 


rade a photostatic copy and slapped it 
tn a revolving cylinder. ‘The next in- 
stat blak ad white dots aod eters 
‘were appearing on a sheet of paper in 
Toodoa” Almost before the: Lowdoner's 
machine had stopped revolving, he had 
his copy of the radioforwarded picture 
back on a transmitting cylinder. ‘A sec- 
ond later “the biggest ‘piece of scientific 

jewion turned. some 


news” since Isaac 
pretty philosophy, about a falling apple, 
Into workable laws of gravity, was speed. 


ig to New York at the rate of 180,000 


ematical formule whi 
Einsteis 


‘has apparently accomplished what 

ence’s Feaders have been trying to do for 

He has justified the exceedingly simple 

idea, despite its enormously complicated 

mathematical proof, that. behind the 
that endows a piledriver will 


that makes a motor whir, lies the sain 
basic force—an all-pervading one which 
he terms, simply, “the field.”” If his the- 
cries stand the test of trial, they 


wu 


What mazes the balls swing out when the 
hate eon eft, and fal together whe 
itttope (rieht)? Engineers say "eentifogal 
ore for the Best and "gravity" for the 
‘stcond. But Eicatein say they ae the same 


have revolutionary consequences; 
haps even being the basis of new im 
tions as startling as the radio or the flying, 
‘machine. 
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yrmacist’s clerk. Neither Faraday 

imself nor any of his colleagues dreamed 
then that these theories would result in 
the dynamo and the electrical wonders of 
the twentieth century. Another analogy 
is that of James Clerk Maxwell, the Scot- 
tish physicist who between 1870 and 1879 
pale o sis of sihematin ome, 
tions proving that light is made up 
electrical vibrations “He litle relied, 
‘any more German physicist 
Heinrich Herta, who ten year ater, fst 
applied the equatipns practical t 
they would pave the way to radio and 
television. 

Since the publication of the new manu 
script, newspapers throughout the world 
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but not the same. In his work Einstein 

really finds a long-sought connection 

between gravity and electricity, and his 

theory explains the fact that there is an 

insulator for the second but none fr the 
rst. 


[OST technical men confine their 
comments to less i pre- 
dictions, Prof. Thomas Ii, Gornwalh, of 
Columbia University, says that it is quite 
le that we can find as a result of 
instein's new work information as to the 
nature of light, and that we will be able 
to account for the behavior of vacuum 
tubes and radioactivity, to the end that 
etter tubes may be designed, Dr. 


Yet the average man lookis 
at the six-page book enti 
“On a Unified Field Theory” 
3 matieaatial ewe hiee 
Of inathematica 
He need not feel ashamed, for |] 
learned professers of science and 
anathematics confess themselves 
fqually muddled. Tn the opin- 
ne of Professor 
a colleagues —Prof. 

i ead ofthe Eitin 
Tratitute of ‘Potsdam—onl 
oven men fa the world, tosay, 
fare able fully to comprehend the 


Charles E, St. John, of the 
Mount Wilson. Observatory 
staff, in California, sees it as 
“the first great weapon by 
|] which scientists may attack the 

inysterics of gravitation.”” Prof. 
Max. von Late, of the Prssan 


Sicanwhile Bnstein himself 
declines to discuss his newest 
triumph for fear of seeming to 


'S queer combination of letters and 


new theory. ymbols is the law of the universe, self-advertisement. 
asex in Einstein's new mathe- minot, understand why 
'E TOOK Prof. Einstein ten matical formula, noise is being made over 
years to write his latest aix- |/ Only the world’s most brilliant mathe- ittle manuscript,” he saya. 


Yo not look for publicitys on 
the contrary, Edo not want i 
‘The man’ who. coused 


maticians are able to comprehend its 
| meaning; yet it explains in one and the 
same breath the mysterious electricity 


pae book—a little more than | 
Rois page a year. Tt contain 


bols that many skilled stu 


tients of higher mathematics wworkd-wide discusion liven 
a ee of tha yeimnve wel tive gravity of the pile etek ve 
tee ae caiel behave of || driver. Even the semicolons between the | {hinlfowr fat fe erin. ‘i 


id ose Set fa Data, Hi 
study, apart from the li 
(quarters, reek with tobucos 


the complicated behavior of | 
electricity and gravity, Einstein 
‘availed hinself of strange char- 


letters have a complex meaning of their 
‘own in an expression of a universal law. 


acters only recently invented by Me. Armagnac’s interesting article ix | smoke. "He likes to play. the 
Tiere’ Wetzenbock. "another in no wise an attempt at technical ex- fiddle—and plays it well, nccord- 
great. mathemat He even || planation; simply an understandable || ing to his good friend Fritx 
fhivented a whole system of | eee ete eee Binstein's latest. diss isler, the great violinist. He 


enjoys a good movie show, and 

ie Frequently ‘acon at Tein 

ters, Anyone who expects 

to fad the author of the Flan 
tivity and the fil 

cold-blooded, m 

te for a surprise. Hie is 


covery means to seience and to you and 
me.—The Editor. 


four cents a copy 
un 


to 
cee in siete Te 
ire. “Ho swamped with orders, 
ieee 


have published thousands of words about of scientist 


printing shop of the it. Einstein had discovered that electric- essentially human. 
Prussian Academy” of, reflects ity and gravity are the same, they said, Horn of German Jewish parents in 1879, 
the amazing interest of laymen as well ‘were maide that since we his carver of just fifty years is one almost 


already know how to, insulate against 
thetic curents we might now insulate 
fagainst gravity. A professor in an East- 
em university gravely remarked that we 
‘might even learn how to step out of win- 
dows without falling! Others pointed 
out that we might make airplanes fly 
without wings, and_ navigate to other 
the marvelous insulator 
against gravity that might 
result from the new 
theory. 

But Einstein does not 
say that electricity and 
gravity are the same, any 


ts disclosures. 
‘of electricity and gravity 
itep needed to extend the 
Einstein theory of rela 
account for all the hapy 
universe, So fraught with 

the newest discovery that it is almos 

even for Einstein himself to 

fay, hastily, where it will ead 

"New and better tubes for your radi 
are apparently one possibility. 
‘of unheard-of power are another. We 
do things with radium that we never dil 
before—mastering, incidentally, in new 
ways artificial light and radiant heat. 
‘These are. reasonable ‘made by 


without parallel in the world of science. 
His original theory of relativity, which: 
tained world-wide prominence ten years 


ten of eience, about\n few immediate Sore than an Englishman 
Se today cog ameycuimaman ae the 
However, no man i y can same kind of men, thoo 
foresce in dctal the far-reaching possbi- both have two ears, tro 
sof the theory. Scientists tontrast eyes, and a nose: both are 
‘newest manuscript with the bore, marry. five, and dic inti canton 
theories provyced from s London cellar im pretty much the same Tri, Temenei ta ¢ 


in 1891 way. They are similar, 


Wy Michael Faraday. a British 
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won him a Nobel prize in 
Bi greatae sage achicrement of 
est tagle echlevesment 
the iuman mind. Tt was set forth 
in its erentils in a “book” of 
three eas. “Aceoring ta bib 
ography compiled not 
ty Pre, Morris on a the 
versity of Louvain, no less than 
a ooks have been witten to 
explain tt 


November, 1919, it burst practi 
cally unannounced upon the world. 
Such matters as whether space is, 
curved, whether there is a mys- 
SSS Leese josie et pee 

ately topies ‘con 
versation. Only a few college pro- 
fessors remembered ‘or back 
in 1005, Einstein, Lit 


to zee the Royal 
Ears 


pies 

Tn the fest place, young Ein- 
stein had had the timerfly to 
challenge the laws of gravity laid 
down by Isaac Newton in 1687. 


Newton's laws were good enough for 
ordinary’ mortals, Einstein said; but 
‘when applied on such gigantic scale as 
astronomers use, they didn't exactly fit 
the facts. For illustration, Einstein 
pointed to the erratic motion of our 
neighbor planet, Mercury. Every so 
often it failed to keep an appointment in 
celestial space that astronomers, figuring 


lee instead, grontly to ther consterne- 

What, anew 
law of retaining all of Newton's 
but adding just one slight correction. The 
pew law explained why Mercury wabbled 
from its course. 

Bat, cites, claimed Einstein's figures 
were “4 to give the right result 
which, of course, was known in advance 
in Mercury's case. So Einstein made a 
bold statement, which delighted them. 
He prophesied that, in accordance with 
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abfe'tmount. Moreover, Ein- 


stein calculated and announced 
- exactly how much they would 
be shifted. An eclipse of the 
sun was scheduled to occur on 
May 29, 1919, at which it 
would be possible to make 
exceedingly accurate meastre- 
‘ments of stars around the sun. 
‘Two expeditions of British 
astronomers red the 
eclipse; one from an island on 
the west coast of Africa, and 
another at Sobral, in Brazil. 
‘When the plates of both expeditions were 
developed, they showed to the amaze- 
ment of the astronomers a shifting of the 
stars that not only confirmed Einstein's 
theory but almost exactly agreed with his 
caleulated figures. 
Then the wor beard about Finstein. 
lumns uy jumns, in newspapers 
tind magaaies, were used Lo explain Chat 
‘only seven men—sometimes the fy 
was set at twelve, or four—could under- 
stand the theory. Attempts were made 
to clarify it for the lay reader. “But even 
8,775 books, not to mention an ambitious 
motion picture film replete with, dia- 
grams, hardly sufficed to make it all 
Shear. The Relativity Theory, which 


with the addition of Einstein’ 


» 


started is still raging, though cert 
parts of the theory are now generally 
accepted as true. 

Ts there a mysterious fourth dimension, 
of which Binstcin vo glibly speaks? Ws 
speak of things as having length, bread 
‘tnd thickness—those are our three way’ 
fof measuring. Now Einstein tells us that 
wwe have only partly described an objects 
that time is the fourth dimension. In 
other words, the time of an object's ex- 
istence must be stated also if that object, 
is to be described completely. All four 

casion” he add, are ao cloely in 
terwoven that they depend upon ead 
other. Hecan trace nnd exprentn nate 


ie bude, lneees ie 
ee, 
a 
Battle of Waterloo, the moon, an¢ 
ne 


INSTEIN plays hob with geometry 
EiSrsiact it Asotin fie ns 
ionger the shortest distance between two 
puns, he says; instead, the shortest way 
Reavers All apace ad, wd 
curves back upon self, Tf you w 
fre your, astride a projectile, straight 
tut into space, ina fer silion years you 
sould rehure’ to 700 
Farther, he explain, a 
is not the reslt of the pull of gravity 
but of the earth coming up ai! hitting 
the falling object. 

“Things shri when they m 
Kinston mays. A tama speed 


standing still. But a solid 
shot forward at the speed of 160,000 miler 
a second— (Continued on page 1338) 


. the 
next 
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Sh !—They’re F ilming “Talkies!” 


An Actor Tells from His Own Experiences 


Just What Goes on in the New Sound Studios 


By 
NORMAN FOSTER 


“Ny 


"MIN the “talkies” now! 
After five yeary as a, Broadway 

stage actor, T have hegut work in 

ry frst talking movie at the Para- 
jount studios near New York City. On 
my first morning there, Twas ushered 
into a strange and bewildering world 
where sheds are made ous, rode 
and ‘photographed. n 
and sounds are printed, canned, and 
shied to te fr peo othe co 
For the first time in years, T 

ight when T stood upon 

en T use this word, you 


fer 
is high-ceilinged room where a 
4 oe: ‘eee for a scene to 
be played and photographed. 

Te was strangely atl here; I heard 
voices, no whir of cameras; nothing! 


“shooting” 
For a minute or two T stood 
where he halted me, gazing at a 
Blank wall and a door. Then we 
‘were joined by an assistant director 
hes Lind ma Dada, ‘he ter 
Sriled, but imam ut a fin- 
his lips to. forestall my 


Suddenly, a loud, 

aan electric ‘bell start 
antly, a theaters an-one noes 
assailed my ears. ‘The door was 
flung open with » bang. Every- 
where at once, people called to 


n 


See eb tie titans bate 
also keep out sounds that don’t 
there. never knew how many senseless 
noises there can be until we began mak- 
ing ‘talkies.’ Now, let's go in and I'l 


and mysterious looking ma. 
chines and devices, but all that, seemed 


io “eae 
— is like 


andthe enforced slencon” 


LOOKED around. ‘The “stage” was 


“Outside 
remaried, “ thee mtn 2 
the ordinary here.” 

"The asdntant director smile, 

"There's plenty! he said. For 
‘example, this room has been made 
as soundproof as possible by build- 
jing terra cotta tile walls with air 
‘feces baie Th doors are 

fouble, ‘Monk's cloth drapes are 
hung about to deaden echoes and 
reverberations. Also, the inside of 
the walls are treated with sound- 
absorbing material. Now look at 
‘the cameras.” 

T observed that these machines 
lire a thet Shot the 
seg simultane from 8 many 
different any inclosed ir 


igles—were 
thick-walled’ booths, ike padded 
ths, Tike padd 


“What's the idea?” T asked. 
coite,:nalle ther grinding, of 


“The booths had three padded 
walls and a fourth of plate glass 
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through which the cameras were pointed. 
"These “cells” move on wheels with 
‘pneumatic tires. 


‘Next, my friend pointed out that the 
customary” Kleig lights had been re- 
placed by noiseless lamps, also that the 
Hoor was covered with thick, gray felt 
that “muffled every: step. “Even the 
“office” desks were overlaid with thick 


fat 

Fiat's to prevent them trom acting 
as sounding boards to the actors’ voices,© 
my guide explained. ‘Then, picking up a 
hui, be added: 


‘OU see, each chair leg has felt 
tacked underneath to deaden sound 
in case it's moved around.” 

T had noticed, on a mezzanine over- 
Joking the studio lengthwise, two rooms 
with large windows through which. now 
and then, I could see men who obviously 
were surveying the stage. 

‘One of these rooms, the 
sistant, director volun: 

the 


‘caught by the stage micro 
phones are carried to the 
‘monitor room by wire, 
Here an operator, known 
fas the monitor, uses a 
potentiometer, a device by 
‘which electrical voltage can 
be varied, to control the 
volume of sound  trans- 
aie, tives 5 eae 
er every 
‘word oF noise on the stage, 
‘and it is his task to regulate 
sounds to make them nat- 
wral. From the monitor 
room, the sound is carried 
to an amplifier, an instru- 
ment. similar to the audio 
amplifier end of your radio 
fet, which increases its 
strength several thousand 


Recording wachine in which translated wounds 
fre taken ao lights and shadows on the Sime 
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times; thence to the sound room, where 
it is recorded. 
By this time, the stage had filled with 


Rew watch dowels” sid my guide 
“They are going to have a sound re- 
eh Sad lon esas ak 
Sree eet red ober iret 
ey i Sa 
theater. For that reason, sound record- 


ike phonograph 
am flim. We use the disk method ony for 
permits of instant repr 

duction, which we call the ‘play back. 
‘There is another way of making “talkies” 
that uses the disk method not only for 
rehearsals, but also for final recording 
and screen presentation, 

“During the play back, the director, 
the sound expert in charge of making the 
“talkie,” and the actors can criticize the 


final reproduction. But you will sce 
for yoursll” . 

‘The director sat on a camp chair 
near one ofthe cameras. Beste hin 
stood the sound expert. I not 
‘was in almost constant telephonic com- 
‘munication with the monitor. 


the sound. department 


was ready. In answer, a 


that 
green indicator lighted on his box. 


rept tay me 
Everybody stop} ing. 
ene 
‘Then a red flash appeared on i 
ae 


the sound ftp oo 
st forthersiearel 
‘The director again pushed a button 
and three long, loud rings of the electric 
bell pealed through the plant.” ‘The 
famous three Fi 
‘Everything in the plant stopped dead. 


Disk recording ma- 
‘Chines weed foe re 
reducing sound rebearoala: The 
‘Bite'om urntabien receive the 
Senin impresin, wu i 
fermph recording. “Olan Sars 
(id was shavings from record 


The sound rehearsal was 
con. The hero, sat behind 
the desk in his office. “A 
‘young Woman entered and, 

ina short 
Rave 
‘man her tele- 
phone. number. 
This he jotted 
down on the cor- 
ner of & news: 
paper. Exit 


ket. Exit 
id caller, 


All 


One 
activity and 


belt 


ce to me” sad the 
irector. ‘Then, to the sound expert: 
“How did it strike you?” = 
‘Sounded O. K. 
“Well,” said the director, “let's have 
1a play back. 


TIE coun man phoned to the mon 

tor room: then, with the director 

and actors, left the stage to take chairs 

‘utside. Ail eves turned to a huge loud 

speaker protruding fom the wall beside 
imonitor root. 

‘A buzz. "Silence, Indies and, gentle. 
men,” cautioned the director, "They'll 
five us the play back on th 

‘A rasping sound like static over your 
radio. Then—"Good morning, Mr. 
Snell.” It was the voice of the young 


POPULAR SCIENCE MONTHLY Apnit, 1929 


Plug a 44-Mile Tunnel! 


How Engineers, Deep in the Earth, Aim Gigantic Tubes 
at an Invisible Bull’s-Eye and Make Them Hit the Mark 


EARLY « hun- 
dred feet below 
the East River, 


rca 


ering kil, Months 
wo had 


By GEORGE LEE DOWD, JR. 


5 ago, i 
large city on the Gi 


happened. Tnexp 
enced city engineers 
started a long wi 
ty ued oat 
Thougit "the pasage 
wereson the point of 
meeting, they had an 
expert check the work 
He discovered that the 
two tunnels would mis 
by 213 feet! The 
serti fan “S" curve 
faved the day. 

‘One of the hardest. ot 
the many exact 
i Gy 


ing a new subway tun- 
‘When. the’ bores 

mek the machinery in 
tne passage pushed into 
the other like 1» thread 
entering. the eye of 
heal Thenscen fot 
ings, after more 
than a mile of blind, un- 


rind digging. met m passage to an unsee 
Sitkin ‘one Aithot"an Lenin cme viewing « model of the propane ¢¢mile uneel  Tunndy under Engh point far aed. How 
‘in of perfect align- Gibraltar would join accomplished 

Sigend waa Armee: was explained toe 


‘About the same time, 
Mountains of the State 


nthe Cascade the earth, hedged in by narrow 
Washington, walls that confuse 


hy the two men who 
I 


led through” the two halves direction, his 
the new Great Notthern Halvey toned few fect, Yet, eee 
longed! on the. Western Heatisphere ey ie tem 
Gag, cutting trom opposite sides of Bata a 
gustan. be argent RA sight and Wy R 
males Me ‘heen Chose ie ck otbey os clenaly - Now Werk 
foot below the peak the bores mat. ‘They  pamsing on parallel tracks foj 4] City cagincers, 


missed a perfect joining by only 
even inches. 


S THE first step 
‘A supreme test of engineering x 


in that job sur 


skill in tunnel guidance will be off the 
Afforded, ifthe often-discussed | the tunnel 
tube under the English Channel is the surface of the 
actually undertaken, as now seems |] earth, as they would 
likely. “The latest plan calls for a lay off the line of a 
forty-four-mile tunnel, entering road. ‘The problem 
the ground eleven miles from the | was to transfer thi 

English seacoast near Dover, = line underground, 
burrowing through the chalk of ig at both ends 
the channel bed, and coming up we tunnel. A shaft, twenty- 
nine miles inland between Calais fee 


blest in the rok of ach aver 
suk to the depth of the tunnel 
at that point, ‘Plumb bobs. sus- 
pled from’ steel wires were 
Kinverel to the bottom of the shaft 
positions on the line at 
the opening. The ali 
ment engineer, taking a position 
in a cavern hollowed ont at the 
Uvotion of the shaft behind the 
Ianulivard wire, sighted. through 
lis transit telescope until the two 
wires, lke sights on a rile, were 
field.” A surveyor lays out a Tine in Tine. A third wire, directly in 
by taking earings fom Tap He ith those, wan eta 
rarks on the earth's surface. But totencr othe arw tami abe under te Eat River, New Yor ned at a point a hundred feet 
‘tunnel engineer works deep in Cay, showing Ue sathaus of signet and’ contraction, ahead (Continued on page 141) 


and Boulogne on the French side. 
+h a tunnel, costing $150,000, 
000, would allow a broad gage rail- 
way to lead directly from London 
to Paris. It would be nearly four 
times as long as the longest tube 
now in existence, the Simplon f 
‘Tunnel of the Alps, which is ‘ 
slightly more than twelve mies in 
length. 


PLOWMAN guides his fur- 
row by driving toward a tree 
‘or stake on the other side of the 
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Flora For days it had drifted fei the 
idder broken, decks awash, rails 


‘No human being, not even the men on 
board, knew the Weasels position. ‘The 
Jog book and instruments hed been swept 
overboard. ‘The radio operator, Nunsio 
AF Gat sending is ft: SOS rs 
e ition 150 miles away, the last 
Sheerved:. Two near-by steamery rush 
toanswer thecal, afrived atthe pos 
tion indicated and found only'a waste of 
"They procected on their 
courses. Somewhere, lost on the ocean, 
Was the sinking ship, calling for help 
"Three hundred and fifty miles to the 
north, the line Ameria was buffeting its 
vray toward New York under the com 
toned of Captain George Fried, bere of 
the dntinge rescue three years before. He 
heard the call and with racing engines 
tumed south. ‘The events that fllowed, 
tending inthe renove ofall thirty-two 
‘pie of human heroism and sll 
ation that is still fresh in mind. 
Dut more than that, they reveal the un- 
yf few ches of tag 
the pointer of '& radio com 
tale Fede proclaimed this ostrument 
the mechanical hero of the rescue, "We 
found the Florida,” he said, “solely by 
tse ofthe radio compass. 
he to ven hwo ocd 
ive up the earch were not vith 
Such compasses. “They could only go to 
the spot Intend in the all for ely 
Mut the Americ the lent. nal 
finger of wire oa the compass pointed to 
the actual source of the radioed distress 
‘igals 100 miles to the northeast of the 
parted postion. 
or eity-one hours the Americas chief 
radio operstor, Neon Smith, a veteran of 


the Antinoe rescue, bent over the 
instrument tracking the Flor 
‘weakening signals to t 
Until, guided by the unseen finger 
of wireless, the liner arrived in 
time for Chief Officer Harry Man- 
ning. and eight of the crew to res- 
eve the men of the Florida when 
the life of the foundering vessel ap- 
peared a mater of minutes 

hree years before to, the 
imilar instrument had led 
Fried, then master of the 


British steamer, the Antinoe, whi 
mils from its re 

. After battling a 
three days, he 
spp re of twenty-four me. 
rom inning, the radio 
compass has been associated with 
saving human life. “Te was invents 
ed during the war, in 1913, by 
Frederick’ A.” Kolster, American 
radio pioncer, and used on trans- 
Port shipe to detect ‘enemy sub 
marines by pointing in the direction 
frou which their code cignalscame. 
tion of the compass is 

based upon the fact, Known to 
every owner of a loop aerial radio 
set, that the strength of signale 
depends upon the position of 


2 direction of the source, 1 


| A Machine That 
Makes Heroes 


How the Radio Compass 
Found the Florida and 
Defeated Death at Sea 


By H. C. DAVIS 


fhe serial ia te the diction 
Feeteohk tie tails wovetiore being 
trond. When tegen tothe 
free when the epeing of the hop 
ice he tue the ae ea 

3c loop aera or receiving col, of the 
compass ts installed on the roof of the 

house, protected by an inwlated 

ing tinh the lop reve 
om ball beste” A absRt running dows 
Stavegh tn pict woe neal qm te 
Toop with the main ease of the compass 
containing an. (Contiaued en sme 1} 


Seana 


EOMPENSATOR Sh 
meattrelre cone 


Seti ight he 
ten Inland, 


LYING ii 


tory 


the Antarctic 
much can be learned by a single 
its frozen waste was i 
capt. George H. Wilk 
daring Australian who also flew aver the 
North Pole from Alaska to Spitsbe 

1028, On his first hop from his Decep 


Island base, he discovered that G 
Land is not a peninsula attached to t 
Antarctic Continent, but an 


of a 
‘Other mysteries of this, the 


sax of three qi 


feast Kuown part of the earth, 


ally will be se 


twdoubt 


sored. Ina five-hour journey tl 
fare anew island ane! fourteen tmouin- 
tain 
xploration has barely opened the door 
of this fromen land lying at the bottom of 
the ‘word Four ion a ‘hun 
Thousand square miles of its 
tetimnted, retain a blank 
taap. Two men have reach 
Pole on foot. Ci 
the Norwegian, w 
last your, diacovered it om December 1 
Wott the Eni explorer, Capt 
Robert F. Scotty arrived on the spot n 
forth later, meeting his death on, the 
he started om 
indentation 


pele eae 
Kuen ies pole 

trails, ‘This known area, shaded. is a. 
is het ne te 
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Sine 


EDWIN W. TEALE 


the southern pole has, been determined. 
It is the refrigerator, 
Nowhere dle on earth is there ag sock 


ix espn iinindocieceree 
ice beyond the limits of the 


Kudictn Cieds” egies ons sd 
of ice as 


e as the United States and 


g pack ie, covering the 
Figsew prscte, When 
bettered its way 


Jon yond Sed yooeet ot torent 
of the Antarctic. Sheer precpicen, 
white, would tower above vou. 
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BSE eta ostoes 
FRR GRaC Rene og 


Tre ANDES RANGE. 


bs 


Se 


queens MANE 


geno” 
a gate 
Zp POLE gst 


ms 
king eowanomm > 
LAND 


H 
4 


Atitb? ina the ow Ben silo. “it 


Byrds planes, carrying automatic cam 


eras that fan eight-mile-wide 
strip of the territory below, fly over the 
Planned at this ‘writing, and 


questions about, 
Sa. 
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TN NAAON | 


ARTERY 


Geom scorts, 
Gy ero 


less shect of ice at a hundred miles an 
hour, know when they reach the Pole? 
Adelicate instrument, ‘asa bubble 
sextant, will tell them, » This an 
ordinary sextant, such as mariners use 
to discover their position by determining 
the angle of the sun above the horizon, 
except that a bubble level, similar to the 
common carpenter's level, takes the place 
of the horizon. 

As the plane flies toward the Pole, 
continual observations will be made with 
this sextant, Each thme the angular 
altitude of the sun above the horizontal 
plane is measured, it will be compared 
With the value the altitude of the sun 
‘would have at the instant of observation. 
if the observer were located at the Pole 
itself. as stated in the Nautical Almanac 
published bythe 8, Naval Observatore. 

‘making a succession of measurements 
the sun along a single meridian, for all 
meridians of longitude converge at the 
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Sodio ae rte fee 


South Pole, the navigator will arrive at a 
point where the altitude he 
sextant is that which the 
manac tells him should be at the Pol 

A-sextant camera has recently been in- 
vented which iphs the sun and 
automatically keeps a record of the posi- 
tion on the film each time the shutter is 
to keep 
prove they reached the Pole. 


N THE interior of the Antarctic, 

‘science believes there is no life. hers 
is no food in the great refrigerator. Dur- 
ing the six months night, the temperature 

to eighty degrees F. below zero, 
112 degrees below freezing, and even in 
the hottest days of summer. when the 
‘sun blazes for twenty-four hours aday, it 
never Fes above zero. ‘So, itis thought, 
to Sel can apron where there 
tno vegetable life, animals cannot exist. 


‘the Bay of Whales, ine i making Highs of 
incovery into fegions ever seen by me 


Tecause is no hunting, the Ant 
10 Eskimos. 


10s of this desolate land 


reason *he 
chosen for a 
re seals pro: 
sure food supply for the dogs. 


IIE Antarctic is “The Home of the 
Binzard" A dead cal may me 

a shrieking, forty-mileat 
ites. A clear sky may be filed 

is, windaven ano in the 
wrth, whieh the. Antar 


average sum wperature at the 
South Pole is given as nineteen di 
below zero, In winter, it is the coldest 
spot on earth, 

‘A “subtle connection between the 
climate of the Antarctic and that of half 
the world is believed to exist. Meteor 

haye observed that a severe win 
tern the South Orkney Islands, near the 
Antarctic Circle, means a drought three 
‘and a half years later in the Argentine 
wheat belt, while a mild winter results 
in abundant rains and a fine erop in thi 
South American country after 


(Contneed oa pap ts) 
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Tivine: 


Glimpses of People 
Worth Knowing 


‘ell raises wheat 
byengiacering 


ECENTLY new: Leese! 
story of = chines” 
than who had been provided with 
“strong” face by a bone-graft- 
ing operation. A piece of his shin bone 
had been transplanted to his lower jaw. 
The patient that, soon after the 
‘operation, he had obtained a job which 
hhe had been unable to get before because 
af the impression created by his receding 
‘The surgeon who x chap 
‘anew face, a new " 
{cb was Dr. Fred Hulett’ Albee pro- 
fessor of ic Surgery at the 
York Pout Graduate Media Scheel, He 
is the inventor of tively sim 
Title instrument that has come to be 
known as "Dr. Albee's bone mil.” With 
its aid, thousands shattered by the World 
‘War or injured in accidents have been 
iven new bones for those lost; number. 
ipples have been restored to normal 
and useful lives, and hundreds of hunch- 
backed children have been made straight, 
strong, andl happ: 
In common 


ve the your 


ith other far-reaching 
inventions, the ori- 
iginof the Albee bone 
rill was almost in 


would not eut through wood, so the boy 
wok Sapna a a 
"Twenty years later, the pathetic 
of hunchbarked cilden made Dr. Albee 
remember the small make-believe saw- 
mill, Medical science already knew there 
‘was no better method of bone-graf 
than to transplant part of the patient's 
own skeleton to the affected part of the 
hody. ‘The problem was to find a way to 
form these operations quickly enough. 
If he could make a machine that would 
cut, through human bone as fast and 
easily as those ine saw teeth had slid 
through the turnips, the trick would be 
done. Finally Doctor Albee devised a 
little steel saw, an inch and a quarter in 
emetic, wih Maz: ttl ead ves 
speed by electricity. ‘This he fit 
with depth gages, to determine the depth 


of the cut. 
inning of his wonder- 


‘That was the 
ful new surgical technique. In the fifteen 


urs that followed, Dr. Albee perfected 
is device and taught its uses to 
of surgeons. As a result Dr. Albee is one 
fof the busiest men in the world. In 
addition to his medical school work, he 


personally ‘on hundreds of cases 
Sach year. In his spare time 
he is president of a bank, editor 
af magazine, consulting sur- 
icon to three railroad compan. 
Jes and twenty hospitals, and 
chairman of the New Jersey 
Rehabilitation Commission. 
Besides, he goes abroad each 
year to deliver lectures. in 
rropean universities. 


The Sleep Doctor 
EING arp tg nd 


cause, is 'no te 
as reprehensible. as, aces 
‘as dangerous as a 


‘That, Reacts ane ot ea tact 
conclusions presented recently before the 
ee Academy of Sciences by Dr. 
HLM. Johnson, psy -of the Mellon 
Ear aoa na 
vO eie Joan is probably thie 

iy hi couse 

et ere 
oe « 
wae ‘ie ceeibe of imaged ninety 

Reg sofa Rap 
teen days to rants a 

‘He found there is no essential difference 
jim the effects produced on the human 
body by the poisoning resulting from 


fatigue, from itoxicstion, and from as- 

PAs fatigue endo sight Serene ta 
Nn . = 
the supply of oxy 


set as stimulant: 


faye Dr. Johnson, iva matter which exch 
individ must setle for himsal 

‘Dee Johnoon declares that be him. 
self can get along 
withbusizand 
a half hours. Born 
rs =e farm 
ety four eara 
His rat job was with 
suiieal ores 
tion gang in Uae 
swamps of south- 
west’ Arkaneas, 
Tater be wat oi 
cated at Missouri 
Valley Colle 
Johns Hopkins Uni 


versity, and the 


Winor Smith, seven 
een yearsid endurance 
Tsing ee 18. 


Wilversliy ot Cege. 2s Gh eek 
work for the General Electric Company 
in Cleveland, and during the war was a 
captain in the Sanitary Corps, For four 
years he has been director of the investi- 
gation of sleep at Mellon Institute. 


A Girl Ace at 17 


SEVENTEEN.vear-old 

girl aviator thrilled the 
world the other day when she 
remained in the air thirteen 
hours, sixteen minutes and 
forty-five seconds. She was 
‘Miss Elinor Smith, a recent 
igh schol graduate of Free: 


‘women at the time, but soon 
afterward she lost the cham- 
pionship to Miss Evelyn ‘Trout, of Lon 
Angeles, Calif. who flew for seventeen 


Smith made’ a perfect night landing at 
333 Aa. at Mitchel Field, 
here she had taken off in ner fue 
biplane at 2:17 the previous afternoon. 
‘To eager questioners she said that she 
had “sung all the popular jazz songs she 
could of” to keep her mind off 
the cold during her long, frigid flight. 
Young as she is, 
Miss Smith has 425 
hours of flying to | 
hier credit. She took 
up flying ‘when she 
was fourteen, but 
had to wait two 
years before she 
fre could get & private 
Last summer she 
reached an altitude 
of 11.068 feet. A 
few months ago the 
Departmentof Com- 
merce ordered her 
not to fy for fifteen days because she had 
flown under the four East River bridges— 
a feat never before attempted hy a 
‘When not fyi 
Sai 


explorer. 
ng to the. Poke sis 
timeln Gra Zeppelin 


or tinkering with her 
devotes her time to 


riding and music. She plays 
the piano and a banjo. 


The Dean of Explorers 


LTHOUGH almost  sixty-eight—an 
‘age at which most men wish to 

enjoy retirement and comfort— 

Nansen, (Continued on 


Avant, 
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SWITCHING ON 


Valuable Facts About 
Howto Choose and Use 
the New Health Lamps 


By 
ROBERT E. 


RESS a button and turn on the 
‘sun, It's that easy. Anyone ean 
have a private sun hitched by 


few fect of lamp cord to the near- 
est convenience outlet. 
Health lamps” now are being offered 
y varieties. All have one aim—to 
iy artificially the healthful rays of 
ithine. But the individual who is not 
getting enough natural sunlight, and 
who secks « lamp that will supply it, may 
well be bewildered at the number and 
variety offered him. Which is the best? 
Are they really good, afterall? ‘These are 
question being asked in every section of 
the country today. 
Te isn’t necessary to point to rickets—a 
favorite example of the dire effects of 
iess—to emphasize the beneficial 
v effect of sunshine and the danger 
ik echa Acoorad ony mea 
person habitually exposed to sunlight 
5 bot ited to moet extremes het and 
Certain types of tuberculosis are 
. natural and arti- 


MARTIN 


whose secretions are important in shaping 
ou ns, are now believed to be 
affected by the sun—which may account 
for the cheering psychological effect of 
day, We constantly. at 


aerated by the 
any day civilization beeps 
‘us out of the mun for most of 
2" es slight la 
ev lamps 
we been cevoel Soe ores 
ue than an ordinary 
‘Others produce tajs 


“Treating a patient in London Light Clinic with a health lamp se 
ilar to that ened for King George of England ducing hs linens 


{uying on the bed in his own home, this child enjoys an electrical wun bath in 
‘yn atthe pewevt type ef carbon sun la 


approximating those of the sun. Out of 
this need for an artificial sun, two princs 
pal types of lamps haye come. ( 
theae Known the “mere 
Tes peculiar greenish light, 
the stutio of any commensal photog 
‘old light, Th 


rapher, is relativel 
other ‘ 


intensely hot. 
these two. To understand the differe 
we must first examine the properties of 
sunlight. 

‘Sunshine looks white—but it, isn't 
Actually it isa blend of all the colors of 
the rinhor, You, san thane clos 
when sunlight is split up, as by passing it 
i ‘a glass prism, to form the rai 
bowlike color band, vilet at one end an 

ically known as the 


jut sunlight also has in it rays of light 
invisible to the human eye. One band of 
these rays, found just out. 
side the rede 


in-tanning rays. 
‘Mercury vapor lamps, 
inclosed in quartz tubes, 
fare effective in the pro- 
duction of active ultra: 
violet rays. To be 
Tort “health lamps” pro- 
duce, of elaim to produce, 
fa large amount of these 
a oe ars 


Ps ltrasviolet 
lamps,” have a concentra- 


Goeslen are worn to protect the ty 


tion of energy from the ultra-violet part 
of the spectrin, making it pombe fran 
dual to obtai 


y. But caution is necessary. 
frosure folshly prolonged will reult in 


HE “carbon arc lamp is of 

different type. Unlike the mercury 
Vapor lamp, it endeavors to approximate 
all of the rays of natural sunshine. ‘The 
United States Bureau of Standards re- 
ccently described it as the nearest approach 
to natural sunshine. Tt contains ultra 

herapeuti 

from th 


‘quanti 
‘other 


far the mercury vapor 
id. perhaps its widest use 
Th are has been 


itis well to consult pl 
to the exact needs of the 
patient, 

Teecent improvements and mechanical 
refinements have resulted in lamps pe- 

arly suited to use in the home. One 
of these, for instance, has an automat 
Shut-off mechanism, operated 
Clk that males it pole to nse 
without fear of overexposure. In 
Nelopment of carbows for the are 
lamps, outstanding improvements have 
heen made, ‘exemplified. in a recently 
introduced “electric sun.” Behind it lies 
the romantic story of a young man with a 
leaning toward photography and an in- 


Looking for a lamp with suitable light 
for night picturetaking. Roy Mott, a 
young research engincer of Cleveland, O. 
tried hollowing (Contin 138} 
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1 ooked down wt the 
Tokina turnings By 
Stomach was shri 


I Am Learning to Be a F lyer 


In the Air at Last!—More of the Stirring Adventures 
of a Greenhorn Who Is Breaking into Aviation 


MECHANIC in greasy brow 
‘overalls jerked. the 
the bite biplane. ‘The motor 
snorted, barked, roared. A blast 
en SO SOR cated 
In the forward cockpit sat a begogzled 
instructor. In the after cockpit sat a pale, 
begoggled young m 
re plane taxied away. A man stand- 
uF me laughed and said, “His first 
and two other men laughed. 
T couldn't even smile. Before long. I. 
too, would be sitting in an after coekpit. 
But first I wanted to take things in, get 
the feel of the place. A little nervous? 
Maybe. Mostly bewildered. Everything 
‘was s0 strange. 
Te was my first visit to Curtiss Field 
N. Y.,since passing the physical exami 
tion of which I told last month. ‘The 


By LARRY BRENT 


hummed with the exhaust of unmufled 
motors Planes were everywhere. planes 
of many kinds gliding down out of esky, 
Circling above the field, taxiing over the 
tuneven ground, lying sill at the edges of 
the field or in the rows of great han- 
gars that flanked it. ‘Tsat on a low board 
fence to watch—and get my bearings. 

‘A man of about my age in fying clothes 
sat down near me and fixed his attention 
om the sky. Presently he turned and 
Hooked at in 


“No.” Thated to admit being so green, 
jut he seemed friendly. His name was 


student, 


having saved enough for his 


for an instru 


the black mustache und the nerial camera 
who breesed by a minute ago? ‘That's 
Bill Winston—the man who tanght Lind- 
th, He's flown over 0,000 hous 

promptly. 

“You can't. Bill isn't doing regular 
instruction any more. He's the field man- 
ager now—boss of the works. I had 
Lieutenant Phillips until T soloed. “He's 
flyer, one of the best. Since he 
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our rawhid and thats what you want 
instructor has a different method, 
bout they're all topnotchers. Better money: 
right now in invtrocting than any other 
kind of flying." 
“*Basier work, too,” I ventured, 

“My eye!" snorted Owens. Would 
yon feel ear, that front cockpit, 
irith your hands and fect off the controls 
doa some, db hid yom dog ever 
thing inside out and backwards? Ed rath- 
tr fly night mail over the Ozarks! How'd 
you feel if your student sudden 
cared and froze onto the controls? What 
twould you do? 

Teodldn't answer, Owens went on: 

can and 


“YOU'D grab the 
Y reach tod oct Ki onthe bead 

with it ‘Then you'd grab the controls and 

et her out of whatever it was she was in.” 

“Do students often freeze onto the 
controls? 

“Hardly ever.” 

T asked Owens who some of the in- 
structors were. 

“There's Jordanoff. He flew in the 
Balkan War and was « German ace in the 
Big War, He's flown since he was fifteen. 

fore that he built gliders and made 
parachute jumps off housetops with umn; 

e's Jaheny Wegs agner_ a bi 
‘of about our age. Another is Bill Purcell. 
Ha ed tobe che chet fr the Cer 
tiss motor factory fected two 

now used in planes. 

‘Then there's Coth, who was a Royal 
Flying Corps ace. Coth, soloed in one 
lesson of fifteen minutes! ‘That's the wa 
they rawhided “em in the war, You 


ee te Boe 


‘Siersan om the taht 
the fet wine go down, 
Danking” your” 9 


Then he explained the 
fuer snd elewators, 
You eet with your 
feet: the pedals turn 


theruddee! Your stick 
tmoven the elevators 
‘Finbeokenawa view 
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We were up 800 fect, sling song 


7. when Jordanott 


‘benutiuty, 
{rived his hunda—the signal for me t take the coral My right 
‘Na wae onthe tick, my feet onthe pedals, Twas Ring the ship! 


ver, school Chie Gaver was 
manager. 
1 pave him the letter Uhad received the 


‘the: it of 
Eames oot obo hed ceminel 
certifying that I was ‘c fit to fly. 


And I gave him a cashier's c 
sihich represented mont of the saving of 
three years of hard 


Age? ‘Twenty-two. 
Education? "High school.” 
‘Newspaper re- 
* T added firmly, 


for experienced flyers. 
ver smniled. “How are you 


‘ou give students jobs and let them 
soe tying tam 
"eiNot aay faore” mid Gaver. “It 
didn't work out. Our fiat rule is safety. 
Wevon'thavemen working on our planes 
if we can't fire ‘em for making mistakes, 
Now we hire only good licensed mechan- 
ies. TH they want to spend their wages for 
flying time, that’s up to them." 


ASKED Gaver how long it should take 
es nny ay tw five-hour 


toceight weeks, d 

the weather lhe rtm 
ter, Have you decided on your” ine 
structor? 


Ready Below" ia 
“Try to fy. fou can forget 
what yng you plane 


You skip i very afternoon 
te re gat down, Tn 
Mructors, other ‘seronaitieal 
fngincers cover dying from every angie. 
are fre.” Don't miss them, It 

we pencil and paper, take down 


‘The “fest pornt. to 
beer aed ring 
‘Speed means safe- 

9 in ting tbo 
ieplane will 
Biscay oterteey 
sbject. I stays up be: 


cause it moves fast, 


ing it guy 
ing it lightly. 

"Always codrdinate 
‘your hand and foot mus- 
les, Never move your 
stick “without moving 
pour rudder. 


Pushing the stick forward moves the elevator 
own, making tail go up and nove go down. 


“Don't fly mechanically. Understand 


the why for everything. If your instructor 
Aes something oF asks you to do some: 
thing that you don't understand, ask why. 


In,time, you'll fly by feel. 
“ Always ride your ship through. ‘That 
is, be a part of it, 


LWAYS fly{ relative to some fied 
Any ques- 


“How about flying clothes?” 
‘ou ean buy ing you need in 


the stores on the fick. For'winter ying 
you'll need warm gloves & warm flying 
‘uit, and fleece-lined boots. Helmet 


eeu hte 

Timed earwvas 

you sixty dollars 
What is the hard 

to learn in 


yi 

"Handing, ‘Taking 
a icicle at fit 

fe work is compare- 
tively easy, Landing 
in hardest because it 
Cal for bra 
tne of your judgment 
ota 
In driving « car you 
deal witht one 
and one distance: Tn landing a plane, you 
deal with two apeeds and two distances.” 

He fle ot wal white card ud 
erhig ‘around:the flying field, wat. 
the planes and shea cag 
students. Then T got my fiying clothes 
and walked down to the litte green sentry 
tox which served Bill Bates, 
the contact man, for an ofice. 
Tigave him the white card. Te 
was a flight report card and it 
Frei what a ra Begins 


IN AIR, HOURS—0. 
LANDINGS—0. ATR 


sick today, Mr. Brent. If 
you're anxious to get started, 
Perhaps some other instructor 
will take you. I'll ask Lieuten- 


He called to a dark-faced 
handsome young man in brown, 
Teather fying st with fr eo 
lar and helmet. His gogales 
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were on the forehead of the helmet. 
jqJondanof came over, He was nt smil- 
ing. Wise brown eyes took me in. Bates 
introduced us. We shook hands. Bates 


Pushing the stick tothe left Up the 
‘plane to the Tet as petted here: 


when Jordanoff buckled his 
helmet under his chin, He 
‘smiled and asked, "Are you 
taking, up flying, for reere 


‘No, sir; I'm going to be- 
come a wilt” 

seemed to please Jor- 
anol 


‘You ook to me" he suid 
you ean ex: 
calle plot 

“Can you tell by a man's 
looks?” 

“Otten.” 

Lasked him what it was. He 


* Tat well. Switly 3 
Iv grateful. Swittly Jor- 
walked me around the 
lane, panting at its diferent 
parts, ‘Then, “If you w 
Inte ‘the, aftr cockpit, Til 


Telimbol tate the after cockpit, Te was 
the fiat Tape Thad a na sepa 
cockpit sc was the di 
tance down T went. Aly chin was just 
shout level with the cockpit cowling 


(COMING wp tom the foe etween 
‘my legs was the contra stick, or joy 
stick, At the top end was a rubber handle 
like the grip on a bicycles handlebar. At 
aye neg Pea fy wel er ot 
tach hehe ronda mo of cyle 
pedals. But il reverablance to 
Paina om a lapels ended. 
Jordanoff said: “Take the stick. Al 
"remember to bod Highs.” Yow 
Till be surprised what a ight touch will 
ers to pees thsearilieg 
ven you push the 
tick forward, the nose. goet 
down. ‘When you pul it back, 
the nose goes up. When you 
push it tocither side, the plane 
Bye inthe direction of, the 
puch. Its absurdly easy.” 
He smiled. T tried to sile, 
Well-it sounded 
‘Nov for steering.” went on 
the instructor, "You steer 
vothsourfet When youth 
Theright pedal, the ship goes to 
the right 
left pedal, the ship goes to the 
St aio— abu cn 
in re 
tld me 
"Conlinuad om pape 15) 


‘ordanoff is one of the most polite 
have ever known. 


rf 
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turned into thick black pall, 

The superintendent's office 
was notified. ‘Two leaps and 
Jim Smith was in the buildi 
Tastest clevator, swished up at a 
terrific rate. ‘The fifty-fourth 
floor (still four stories from th 
top. gallery) 
choking smoke. 

Downstairs, four storie 
ow the level of 


busiest and most  spec- 
tacular cities in the world. 
He is operating manager 
of the Woolworth Building in 
New York, the tallest building 
in the world—a skyscraper city 
within a city, He watehes over 
the welfare of 12,000 and more 
inhabitants of a. perpendicular 
town larger than Emporia, 
or Reno, Ney. And he presides 
it system al- 


been spread 

eighth story of the building 

hhead pressure of 820 feet, All 
were at their posts. 

his time a crowd of 30,000 


8 a day, police and fire de- 
ments, a hospital, a bank, 
r plants, restaurants, 


P 
magnificent cathedral whose 

confines of a small stove used by 
roofers. These rogues, secing, 


fine-wrought. spires reach out 
into the very heavens. 

Jim Smith i young, but the 
‘waters of his. experience run 
deep. His mother's father ie 
rected the operation of buildings 
any’ years ago, and every one 
around Wall Street knows his 

Bernard Smith, for more 
than nl century manager of 
sen the 

New York Stock Exchange. 
Ever since 1 played with 
blocks T knew that some day I 
would operate. great building,” 
he told me. When. Twas 
raduated from Manhattan Col. 
Fre shout Hoey years ao T — = a 
mew just what I wanted to do, An wpand.down city of 12,000 lahabitante—the Weatworth Tower ped fro 
The fever runs inthe Sinith se toh the anh of Mew Yor atunical Butane lng, Bh 
family. T have a litle daughter, yet attacked 
'sseven, and when she grows Yaults of the Irving Safe De- 
4p TL hope there'll be-w it Company’ which it houses. 

VIOUSLY, Jim Smith's 


Runninga BREE S 


ionic: Skyscraper , 

econ eke 

i soa a eae, By PETER VISCHER spit ata cael 
mfr tt tellog'whst will happen in Once look "Takinf'one athe bronzed ee 


the beginning of excitement as 
the hootblack ran ucross the 
street and attracted atter 
threw half a dosen staves of 
tar barrel on their fire to give the 
mob a real thrill, 


IHE giant pump, ever ready 
for action, did not have to be 
ted It could cay have ex 
tinguished any fire in the build- 
ing in short order. 
So it happens that Si 
still waiting for the big 
which, if possible, he will 


et 
avert. But no one has ever 
the Woolworth 


the Woolworth Building on any come 
‘The tower of Woolworth rises majestic. Park a 
ally 702 feet and an inch into the air, and frowned, and tumbled ex 


its sixty floors swarm with people. itedlly “across the a 
“In a building as large as this one we shouting. "Fire!" T 
have’ to be especially careful about sands of persons gathered. 
things,” he said, modestly, ““beeause stopped, and craned their 
slightest of slips might tieup the necks. High above the 
street, smoke seemed to he 
because Smith has been so care- curling from. the window. 
ful, there hasn’t been a real emer At first a wisp, it quickly 
the Woolworth Build 
of April 24, 1013, when Pres 
‘Wilson pressed a tiny button in the 
White House and 80,000 brilliant lights 
dedicated the masterpiece of Cass Gilbert 
fand brought to fulfilment the dream of 
Frank W: Woolworth, exalter of nicks 
and dimes. i rmnine 2 ate 


oung men moved to 

only the fact that they 

are in overalls suggests that this 

isnot a traditional place for white 
collars. 

“These men are 
gine-room worker 7 
Smith explained. “Over 
there is the power plant. 
You know we manufac- 
ture our own light and 
power, We like to be 
independent. 

“Our power plant con- 
sists of four engines and 
(Continued on page 150) 
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The Biggest Engineering Job 
Hoover Ever Tackled 


ERBERT, HOOVER'S | 
porters, during the late ealoric 
Campaign, called him the sec- 
fond engineer who had. ever 
Stood for the office of Presi- 


is youth some land survey- 
Ing. the most primitive branch of the 
craft; but he was primarily a 


By WILL IRWIN 


Sefer regs hyo ternational 
tics, was only a great job in human 
Enginecring. All the subsequent work of 
Tol Aiministration the Buropent ie, 

istration, the Eu c- 
ict Administration, the Ruscan Rie, 


touch. Only, it has also the human touch. 
‘The combination of these qualities is the 
reason why we are inaugurating Herbert 


wholly within the United States and get 
as.a volunteer into what he called "the 
big game.” ‘That did not mean politics 
necessarily o even probably; just some 

to carry into wider fields that 
‘engineering method which had become an 
instinct. 

Tt was a wonderful apprenticeshi 
however; working as though designed to 
rnold the unique word figure that he has 
become, Of its central facts, the public 


farmer, a dealer in lands, and a 
Gigantic figure of 
1 man though he was, 
‘didnot show in his public 
‘ministration the engineer's 
‘mind. If he had, he would have 
stood a century in advance 
his times. ‘The day of the engi 
nicer was yet to dawn. 
Hoover. on the contrary, iy 
fundamentally an engineer; 
from his survey of Pyramid 
Peak, California, during the 
summer after his junior year in 
college, to his lst item of exee- 
tive work in the Department 
of Commerce, he brought to 
all ‘tasks the engineer's atti- 


ing truth from a basis of facts, 
the passion for harmonious co” 
ordination of parts. 
pre 
tly extend its seope ani 
useluiness, When he began, 
dealt with single obs like sink 
ing a shaft oF setting wD 8 
plant. When, in 1914, he sev- 
éred his formal connection 
‘ith the craft, it was taking 
sion not only of gigantic 
lustrial enti 
whole, but even 
awhole. On the basis of known 
facts and the laws of science, it 


United States, everyone is wondering: 

What will he do? What problems 
will he be called upon to meet? Will he write 
his name large in history? 

Here is fact on which to base your 
answer—a keen, searching analysis of our 
new President by a famous author who has 
known him intimat | youth. Thirty- 
four years ago Will Irwin, a freshman in 
Leland Stan I, Jr., University in Cali- 
fornia, chose as his hero a leader of the senior 
class who was destined to rise to the greatest 
office in the land. 

From the close friendship which began 
in those college days Mr. Irwin has gathered 
a deep understanding of the engineer who 
captured wealth from the jungles, turned 
disorder Site sineetrenanted, Banchinerys 
and orga: vast enterprises of industry 
| and human welfare. 

} What Will Irwin tells us here is of special 

importance because it points out clearly a 
thing that has been all but lost in the 
thousands of words written elsewhere—that 
| the great problems now confronting our 

nation and its new President are those de- 
manding engincering training and ability 
| for their solution.- we Editor. 


S HERBERT HOOVER assumes his 
ipendous task as President of the 


‘knows little. After three years 
‘of inspection and management 
in ourown Far West, Australia 
sent to California for a young 
sean to Intron, meninn 
ining methods, consi 
fend the et in the word. 
foover got the job. Ani 
eloe be Said mite 
‘on to 
China, « steiking opportunity 
for a young man, In most dé 
partments. of mining 
most heavy branches 0 
neering, the United States led 
the world, Tam not indulgin 
sinful national conceit, 1 hi 
when Tsay this. It was just the 
fruit of our experience in break- 
ing, during two generations, a 
continent of unruly rivers, 
intraversible deserts, and i 
pasate mountains.” F rier 
few "American, engineers 
ventured abroad, Hoover 
seized the opportunity. Al 
‘work, in the years up to 1914, 
hhad ‘the same general cast, 
With American assistants and 
American machinery, he was 
introducing our methods into 
the untamed regions of foreign 
lands. 


ND here is another super- 
lative about Hoover. No 

“American before oF since ever 

‘operated a single private bu 


sept i ofthe times: his 
typical He began in. 1896 by 
ane superintends 


ick comuite butt When, on = cere 

poten be bopas is public exer by 

ing eberge of the Commission for Bll ina 

Bel im, he broke perforce all connection 
business, and seemed to be breaking 

Wah bis pists, Hla on not eallyy thas 

cteen year of rotenone! Eruetice 

‘were father to his public work in the sob- 

ra aes pecs: 
““he Commision for Reie in Belgium, 


Hoover President of the United States. 
had, during thowe ninctecn year, & 
Tong, interesting apprentice- 
ship. Here again liesa fundamental differ- 
ence between Hoover and any other man 
‘whom we have ever elevated to the Presi 
dency." Al others during, their early 
‘careers. en part in public life or 
Government service; most of them had 
ong been pointing toward the White 
House. But if you had suggested to 
Hoover, before 1914, that he would some 
day become President, be would have 
laughed. At most he held only a vague 
toe tat ins middle age, when be bad 
made his pile, it pall himself 


ness on 80 wide a geographical 
scale, He’ worked. personally on every 
continent except South America; and 
even there he was at times absentee man. 


ager, or expert adviser, for properties in 
Peru and Brazil. Nominally, he was a 
mining engineer. But any 


Knows that when you open a new prop- 
erty in wild country, you must almost run 
the gamut of the craft. His early Aus- 
tralian job, for example, involved the 
erection of shaft, houses and reduction 
Sesial expeeming, Semel egies 

‘engineering, l engineer- 
ing. A bef service with the Chinese 
government. as expert geologist; then, 
after the Boxer (Continued on page 161) 
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Drown especialy Jor Porvvan Sosawcs Moran fy B,J, Rowrmayer 


HERBERT HOOVER, THE NATION'S ENGINEER 
‘Aremactaie ey of car naw Present thi de Toe et wit to Baume the natn el exci, Beamon Mt 
c's" time when the Government ia more concerned with problems of engineering science then ever before ln its Mistery. 
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'[U.S. Gliders | 
Match Skill | 


Camera Stories of 
Unusual Events 
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Challenging U. S. Speed Resnrde 


Dai Sere racing mem. olden Arrow, sao tha 9 


Robot’s Eye Controls Traffic; 
Train Obeys Its Master’s Voice 


iain oa rae. 
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Siapeluats of Unusual People 
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Odd as th 


| House Jack | 
11, Built -:! ims 


, ee a 
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‘The world's largeet snam locomotive. Strong a 6,200 hare, 
{hauls taine over mountains on the Mortherm ect. Note " b 
the comparative nae ofthe maa wanding jst seed ofthe cab 


Pulls Train Two Miles ~ong! 


Latest Engine Uses Every Hour Enough 
Coal to Heat Two Houses All Winter ‘ 


juggernaut of the large 

fst steam locomotive in the 

world, recently was delivered to 
the Northern’ Pacific Railroad. Shown 
above, itis the most powerful Malet- 
type train-puller ever built. It weig! 
1,100,000 pounds and, with its tender, is 
196 feet long. In an hoi 
bara, Srey tone, of oa 
‘enough to keep two a 

ie 


houses warm all win 


People laughed at it, yet, fve 
years laters boat, tad 


Mandan, N. D. Its comple val ry nut 
tensa iting linet tea Carling Capa and Ralway 
century of amazing progress in } Company. It was the Best 
enginedesigning. Friend, one of the first Ameri- 
America's railroading had can-built locomotives put in 
ite beginning when Col. John tion on a railroad in the 
Stevens’ ‘cogwheel-driven “iron . United States. In November, 
horse” pulled six persons 1880, it was chugging over the 
Met ome c ene tais't hinocn Ses cr hoe 
Hoboken, N. J., estate at the ‘Seven months later, a fireman 
then terrifying speed of twelve tied down its safety valve and 
‘miles an hour, one day in 1825, the boiler exploded, wreckit 
orig yp gerd 
roading had arrived for good! 
As early as 1901, a train covered the five 
miles between Fleming and Jacksonville, 
Fia., in two and « half minutes—120 
Pisa ce! That short dane red 
mit aande by 1906 tone ware egaor 
faries, cliche anon ter 
York ‘and Chicago and, shortly there- 
Eeircen on Angles Call and Chicage 
wrong on Anges Calls 
in less than forty-five hours. aia 
Teasers Lets apie 
“Electrics” replaced the steam engines on 


[Seing expenae and the pet yet as they go, avoiding the 

Sis Giedassed ae Ben Sod danger of third rail, One of the 
ReeasTinosistcercar ‘latest types is shown in the lower left- 
patpaeengen and eames. hand corner of this page. 
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Around the Pole in a Saucer! 


foven IRCLING the North Pole in 
4 125-foot saucer is the re. 

pe cent amazing proposal ‘of 
Capt. "Hobert A’ Bartett, 


S oedgaanl 
PE WEES GonrenS 


Feasraiys ExBiN 


the ship is frozen in, 
are shown in our 
artist's drawing. 
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Mammoth Flying Hotel for 80 Passengers—A Rival 


“Question Mark” 


Ecru, Hoomgr ad tore 
comfortable than the 6 
pln, it al, fis avin ae 
ie machine for eighty” passengers, 
Take Constince Welghng ty tons. 
onstance ay tons, it 
will be four times the size of any known 
plane, “Twelve motors, of which onl 
twill normally be used. wil 
huge plane designed by Dr. 
famous maker of great 
fiying boats. 


‘Meanwhile, the Junkers works, in Ber- 
lin, is building an aie liner in 
which fifty passengers will ride in 
the eight-foot-thick wi 

‘A mammoth Consol 
plane which will carry thirty-two 
passengers, when modified for 
commercial use, passed its first 
Navy. flying tests, recently at 
Anacostia, near Washington, D.C. 
Measuring «hundred tet from 
wing tip to wing tip, it is by far 
the largest lying boat in America, 
tand is designed to compete with 
Ihage new Huropean fing boats. 
It'vas to foster the development 
of such a it avy 
Seder. the 410,00, monster, 
Now this t ted being 
considered. for service between 


Detroit, Cleveland, and Buffalo. 
$900,000 Wind Tunnel 
JULL-SIZED airplanes 
‘would be tested without 


JOLOSSAL flying hotels are re- 
ported nearing completion in 


ted sea 


Tying them, in « 

£3000,000 wind tuninel pro: 
pee aoe 

‘he Howse “Appropeations 

0 


Committee at Washington, D.C, 
‘The project calls for a tube of 
‘enormous size. Hitherto only the 
action of propeller and fuselage have been 
observed with full-scale parts, while test 
‘of a whole plane required the construc- 
tion of a miniature model. 


through which Eprres 
‘and dollars. ¥! 


tras erally bow te pe 
“behave. owe went 


werful blower is sure to detect hidden 
ws and suggest advantageous changes, 


‘The U. S. Bureau of Standards, at 
Washington, D.C., owns three such tun- 
nels, of three, four and a half, and ten 
feet diameter: Tn the smallest blast of 
air moving at 150 miles an hour may 
attained, At Langley Field, Vay the 
National Advisory Committee for Aero- 


York in the eve 


—Unusual Ideas and Inventions 


antics ha jst completed a great tunnel 
trenty feet in diameter. whose 110-mile- 
thew wal tot posers 
and model wings of large size. 


A Helicopter That Works? 


LOSELY guarded from the curious. a 
‘strange flying machine is being 
for the British government at Sau 


to lift itself vertically into 
Flying straight up has long heen the 


OVERED wagon—stage coach—rail- 
road—and now it’s the air-rail! This 
simple map tells the latest chapter 

of the amazing story 

continental travel. It 

cross country air-rail service soon to op= 

erateon schedule. Passengers leaving New 
will ride in trains to 

Columbus. Transferring to planes there, will 
will stop in St. Louis for luncheon 

arrive the same night in Dodge City, 

Kan, Boarding a train again, they will 

ride to Las Vegas, N. 


of | 


the ai 


dream of airmen; it would make landing 
‘unnecessary. and would hasten 
tay othe "for everyone. 
But such are the practical difficulties of 
‘a helicopter that the U. S. 
Government has, for the time at least, 
shandoned experiments of this nature. 
‘year ago, the inventor Taacco ap- 
Eee he a Ae Maite wh 
ial ‘plane grth 1 sla ™ 
=a, windmi with a re 
seibling the Ci But 
where the autogiro's 
freely in the wind, without 
‘consequently excludes it from being a heli- 
copter capable of lifting itself, the two 
large blades of Isacco's windmill are fitted 
individual motors and_ propellers 
face in opposite directions, The 
Ucory ie that, the revolving horizontal 
‘vanes will lift the whole 
Wiltraval forward by the usual peopeller 


New Goggles for Airmen 


be Feiner enteot anew anthagetai tore 
‘of, goggles dev bby the Army 
Ai Copa Weight Pald” Deston, OF 


in trans- 
ows the route of 


ind there take 
and fly to San Francisco. 


have proved co succesful that lange 
ipment of the ey been or- 
Sook scoonding OU Sot Busta a 
sociate physicist qualified inacrial photog- 
raphy at the Army field. 

Formerly, Dr. Burka says, many pilots 
refused to “wear goggles because, they 
caused headaches alter prolonged use. 
With the aid of struments that meas- 
eeepc of aoegelne on 
the eye of the wearer, experiments were 
carried out to devise @ new gogsle that 
‘could be worn cight hours, left off for 
tight hours, or worn intermittently, with 

loss in comfort. ‘The result was a novel 
lens thicker on one side than at 
the other, instead of the flat sur- 
face that’ would be expected to 
cause Jeast strain. Pilots tried it 
and liked, it. "Now the tapered 
lass lens has been com 
a frame to give the most. vision 
with the least glass, and is b 
produced in quantit 


Britain’ 
“Question Mark” 


TIPRESSED boy the recent sie. 
day flight of the American 

Question Mark,  refucled 
rom the air, Britain 


jon Mark" plane. A 
giant Fairey monoplane, just com- 
pleted, will attempt first to break 
{the world’s nonrefueting record of 
sixty-five hours in the ai: then it 

be flown to Cape Town, 
South Afriea, where it will at: 
tempt a nonstop return trip of 
some 8,000 miles—a third of 
the way around the earth—to 


sec sitver craft on which Eng- 
pins her hopes 

lined mona that 
htt fet from wing tip to, wing 

Tis extraordinary’ fuel capacity 

4.800 gallons in tanks concealed in the 
thick wings is expected to 
of tires days sights without reluelong, 
sol etn te Oe dated eet 
and the slim ‘are designed espe- 
cially for economy of gasoline. A novel 
feature is a “hooter” that automatically 
utters aw ignal when the pilot de- 
wiats from hi et course, 

wo dari sto 
nonsto aroutel the wud bese tllonsd 
the pioneer Question Mark's flight. An 
eastward flight, starting from Paris and 
returning via India, China, Siberia, and 
the United States or Canada, is the proj- 
‘ect of the Fokker aviation firm with next 
June the month suggested. Tank planes 
‘stationed over various cities would refuel 


the ‘on the way. 
‘keanviile Cel, Avthar C. Goebel 


American winner of the Dole light from 
California to Hawaii, plans a flight from 
west to east around the world, starting 
and ending at Wichita, Kan. He hopes 
to make the attempt in August or 
September, 


a 
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The Real Fathers of Flight 


i me PE is 2 


"A fat dosi 
iccmag, sprang rly 
Sictant pete and seeee ie eh aay 
Simney peop end rung his club wily 
Dogs burke, a eat ran; small boys with 
car muffe hurrahed, und shopkeepers 
Shite aprons ran outdoors in the wintry 
Te afer tier customers to find out the 
Imeaning of the terrible racket. 

ifn Jese James holdup! quoth the 
fat bluceoat, stalking warily toward the 
tile. that Kel behind the oice of 


Wy le Company, whence the 
cated tan nethe cetned Boe 
vel in that alley. ‘The murder, or wha 


ras, evidently was being com- 
the shed. 


mitted 
“Don't he afraid, folks,” proctaimed a 


mpous citizen. “No neal for alarm, 
Fige Weights always dd make a lot of 
omemade. gimmicks. 


noise with their 


‘This time they're testing their own gas 

engine 
“Oh, a gas engine?” repeated several 
snorted the policeman, dis- 


aes, ‘yet relieved. “Well, an engine 
t-agin’ the law, but I will say this 
ong sounds drunk and disorderly!” 
Nobody in that Dayton, Ohio, crow 
dreamed tha. the unmufiled barking. 
coughing, and backfiring was a noise 


historical—a prelude to the hum of a 
‘myriad motors in the sky 
song of the airplane e: 


1903, that Wilbur and Orville Wright 
fave that Go its first try-out 

three years of gliding experiment at 
Henk, X > east ope 


How Wilbur and Orville Wright 
Climbed on Wings at Last—The 


Stirring, Inside Story of the 
World’s First Powered Plane 


By JOHN R. McMAHON 


toembody them 
achine. ‘They sought to buy 
in engine for the purpose and wrote to 
seyeral manufacturer in on 
‘ “Hay, haw, letter from a couple o 
bend. aden chaps in Dayton says they want a gas 

engine for a flying machine! Wastebasket, 
Miss Jones! Almost funny enough to 


k 

“Whi the brothers had bt a two 
cylinder (wo-horsepower gasoline motor 
for shop power back in 1800, they’ were 
not too confident that they would succeed 
with a larger engine, Internal combus- 
tion was yet a crude novelty, spark plugs 
were freaks, selstarters unknown, A 
‘hile before Christmas, 1902, the Weights 
began work on their motor which was to 


‘the pristine 


Te was Lincolt’s Burthday., Feb. 12, 
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be four-cylinder, eight with 
2 tolal weight of 200, ‘Water. 
cooling and magneto. ignition were 
Planned. ‘They made drawings and had 
them turned into woaden patterns for the 
small sum of #23." ‘The engine case of 
altminum was cast at a local foundry but 
Elsa shop ty tot propio tos tet 
sl shop by the proprietors and thei 
iy employee, Charles E. Taylor. 


ATONE, time Charley was regarded 
4s a Sancho Panza who served two 
Don Quixotes, “He looked after the 
gyele trade when they were at Kitty 

wk, made whatever queer things were 
required, was utterly loyal, and remained 
through the years as ent a feature 
‘of the Wrights’ shop as “faithful Carrie,” 
the hous was in ‘They 
treated him with affectionate familiarity. 
Needlens to may, Charley was a gor! me- 


“MIE the neighbors were scared by the 
noise of the new motor, its makers were 
afraid, too, ‘The racket was worse than 
that of their boyhood creation of a tumn- 
= rbich had drowned out - 
lone, noted a demonic engine 

pe of 00 200 revolutions « minute and 

Latot imagine that twice as muuch speed 
‘would become ordinary. "The er 
was alittle better than planned. Charley 
‘Taylor was sickened by the smoky ex- 
Ihaist which filled the shed. Another test 
‘was made next day, when dripping gaso- 
Tin deprive the bearings of Iubrcant 0 
Ua they “froce” breaking the engine 
body and frame. “After repair, the motor 
spurted to sixteen horsepower for a few 
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seconds but settled to a steady gait of 
twelve. If the pistons had been 
SSrepant, the cxpeet ah tok 
ane with its four- 
{ach bore and foureinch stroke would 
Save had almost tre tines ax mock 


Po"The Wrights flew because of their 

engine,” isan old bedtime story. “You 
sce children internal combustion gave 
us the automobile and then the air- 


much inferior to the engines 
of their predecessors. 

“The Wrights flew in 
spite of their engine,” is the 


correct version of that bed- 


that there was 
no help for 
them in marine 
screws, which 
after haif a cen- 
tury of use were 
shaped by rule-of-thumb instead of sci- 
ence. Even a dozen years after this date, 
Orville Wright pointed out to me that 
ship Caronia of the Cus 

changing its. propeller 

ww style might per 


‘mode Aitchen at Kitty Hawk, 1903. As 
‘hie ok. be sored everything mathematically 
scidentally, he invented u French drip aflecpot. 


Chattey Taylor, mechanic who 
Served” the Wrights for year, 
| ea"hetped bull the fire plane, 


vied tle wore push 
3 Sit Hiram Maxim’ had 
sot nowhere with his tete 
SToumerous Uny propellers 
~ aE ane 
fer 8. P- Langley of 
Esmithoonian Znattation hed 
mounted an air screw on 
fiat car which was whisked 
vera track half « milelong. He obtained 
duty anewer. 

Wrights learned from a marine 
authority that almost any” guceewor 
screw would be fifty percent effcice 
At fine they were focined to try 

recipes Then they resolved to 

teak. the problem with scr 
Sp Thy tha the ade 
= propliee were curved sir- 
facet like those of an alrplane 
‘ing, although tbe former 
moved in cioular instead of 
‘ri pth throng the ale 


time advancing and also Kick 
ing the air backwards. How 
ean you apply the formula of 
the wing table to a com 
fed, ornery, multiple- 
tioned, logarithinic, mean, and 
rmulish pest of a propeller? 


ARCHIMEDES moaned for 
‘fulcrum to support. his 
World-moving lever. ‘The 
Wrights yearned for a fixed 
it whence they might 
lations. We can imagine 
tage fervent ery 
“Give us the angle of inci- 
ence at which the screw blades hit the 
fir and we will do the rest!" 
body in the world was then donating 
ies or any other useful data on flying, 
so. the brothers buckled down to help 
Themselves. In earlier stages of their ine 
vention they had held long and vigorous 
debates, each fighting the other's posi 
‘vith all his’ might, so as to arrive at 
{ruth.’ But no previous debate compared 
in intensity and duration with the one 


1m eae which nearly wrecked the 
‘hip, the brothers saved the root 


now begun, In. the seant-cilingel living 
oon of their simply furnished home on 
Hawthorn Street ‘and in the little bed- 
oom upstairs, they hurled ines, 

(tangents at cach other. ‘The argu: 
ment call te talking marathon rec 
tl of Congress, for it went on for days, 
tweeks, then months! Their sister Kath: 
Arine--seho with their father completed 
the household —was at first a fascinated 
‘She hastened! home from tench- 


stopped com 


yt home early, The brothers 
wwere getting tired also. ‘The nerves be- 
Caine frazaled, ‘Serews in perpetual mo- 
tion spun within their throbbing heads. 

F YOU don't stop arguing 1 leave 


ried the ed, almost 
hiysterieal Katharine one da 

It was a sobering shock. They cared 
for their sister than for all science. 


(um, and—presto!—they saw the 
solution of their problem and knew bow 
to design a, propeller according to the 
fora of their ie table. 

‘A single screw has a. gyroscopic effect 
that tends to hold an airplane on a fixed 
axis and to resist steering, s0 it was de- 
cided to have two whirling in 
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Memorial tablet recently waveiled on the ste ofthe fit aieplane High 
At Us lft ie Orviie’ Weight With him ate U. 3. Senator Hira Ding 
‘Nem of Connacticut and Amela Rarhart fet woman toy the Aan, 


Each was made of 


i apace glued 
ravknife and 

to meet the 
thematical pattern. 
‘The twin baer were cpht anda hal 
feet long and six inches in width at the 
tp, Halonen years ater the word's 

fering copyists were puszled. whether 
{o use one, two, three, or four blades on 
& propeller and had’ no. iea how to 
‘blain the corret pitch. 

"The Wright serew was fixed to its shaft 
with a sitteen-inch metal rsp, wood 
Trews, and a portion of the everresdy 
thop pansces of the inventory bicycle 
‘cement. Tt stuck for them and they stuck 
iy it to the lat aircraft they but. But 
it'was.e problem how to connect motor 
with shaft. Belts and locally obtained 
Chain were a failure. Then an Tndian- 
polis firm supplied a ‘hain that 
‘wns satisfactory and was used by the 
Brothers ever afterward. 


onpaite dieting 
ft 


as ii: Testis See eas nee 


expedient as later pointed out by L 
tisns of refined mechanics, ‘The bere 
chains flapped, rollers were not a success. 
and finally the chains were cased in metal 


Apna, 1929 


“The bucking glider, crased, 
Ning Wittur on the head, 


tubes in whieh they 
ran wth light frie 


cy instead of 
having screws on 
engine shaft, was 
fured by the mak- 
erat five pereent. 
‘A. shop. test of 
‘engine ‘and “trans- 
mission, with fans 
substitited for pro- 
pallers, was made in 
Mayand. showed 
the first two. fea- 


Since the motor had 


the total weight of 
the airplane with its 
‘operator from 
{6.700 younds. The 
added weigh 

put into heavier or 


‘strengthened parts, 


'P SEEMED to 
the pioneers that 
a machine 40 mas: 
sive, four ti 
heavy as tier 
ving the power 
8 dozen horses. oF 
‘more than one h 
dred men, would 
need to be exceed- 
ngly strong. So 
jor 
tified and. nd ib: 
eral factors of safety 
beyond the. caleu- 
lated atraing on 
every part. They 
did their best with wood and common 
anetal, lacking vanadium steel and dura- 
Jumin, Tt is noteworthy that no Wright 
tal or finished model 
et, ever failed through pre- 
ventable structural weakness—a, record 


unigue and an example in conscientious 


history- 
making fourth-year trip to Kitty Hawk 
‘on September 83 and arrived two days 
later at their old camp near Kill Devil 
Hill, the largest of several dunes on a 
sandy strip of wilderness between Albe- 
tmarle Sound and the Atlantic Ocean, 


THe, next day Orville wrote a jocular 
letter to “Dear Sw: 


Katharine saying everything was i 
shape and revienng the past marvel of 

Hawke from a 107-mile-per-hour 
ste] Get bad tore trig toe ammeremecter 
Cups to the hordes of mosquitoes that 
dimmed the sun and the lightning that 
‘made day oat of night. Orville also stated 
that he hed worked about half a day de- 
ising. Freach drip colfeepot which 
so dates wo tc ges for clearing 
the beverage, « woth while codeavor it 
view of the local egg seareity. “AL the 
tod of the amusing iisive it occurred 
to the writer to add Uhat the new camp 
building was (Contnad on page 158 
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Witches — Still on the Job! 


How the Human Mind, 
Craving Miracles, 
Manufactures Them 
and Deceives Itself 


By ARTHUR A. STUART 


‘Among the primitive tribes a the wilde of New Guines, witchcraft i stil practiced 
‘This photograph shows four native witch-doctry in weird garb, canting thelr mage 


Tu Salem, Mass, in the winter of 1691- whom they disliked of ha 

Wewaireded unicharpel with prectling banged, end the whole 

were: charged with practicing hanged, and. the ‘whole 

Witcheraft. Nineteen ol hem were hanged, iteheraft infection. 

After trial and conviction, on no other 
‘than that of | bei 


"Charme agaioat the 
paraphernalia of a Hh 


refusing to plead to a similar 
‘accusation! 


T= hundred and thirty-seven "Everybody believed in witch. 


dry, or of maki 
at flights 
ick to do inj 
to someone far away’ 
The essence of 
craft is beliet 
ab 
fluence others hy super- 
natural means, to cause 
death or illness, bring 
lovers together, blight an 
ps, oF change 
babies in their cradles 


‘years elapsed between America’s craft in 1692; only the ignorant 
two famous witcheraft trials, Asa and uncivilized believe in it now. 
result of the first the “ " Hut as three quarters of the Sy 

were hanged; as a result of the second, world’s population is still igno- 
iio lled the professed witeh, rant and uncivilized, it, may 
‘were sentenced tolife imprison: fairly “be suid that belief in 

ment, ‘helegal pointof view about wtch- witches i stil widespread, 
craft has changed. The witcheraft 

Early in 1080, to, the ved 

amazement of every 


in 1929 derives 


la brutal murder straight from Burope, Tt is found, in all early 
County, ” Peunsyl- whenceit wasbrought religio ancient 
revealed that the be- by German settlers ews believed in witches 


witcheraft still per- 


sists in the United States. 
John H. Blymyer, church held to the bel 
‘wow doctor” or practition in witcheraft_for ce 
of socalled witcherat: however, was mis mocmtuy met tuples ‘The Church it 
bert Hess, a ‘American "origin, seman war found self undertook t 
and John Curry, fourteen, ‘Tituba,a West Indian Peaaies Memes ishment of 
Wwere arrested on the charge slave owned by the Xmur, northern Bibese. ‘There were executions 
of having murdered Nelson Rev, Samuel Parris, for witcheraft in England 
D.Rehmeyer, another tinister of the Salem village long after the Salem trials 
“hex” or witeh-doctor. church, taught ten girlspalm- Many scientists have attempted to ex- 
‘They ad gone to Reh- istry and sleight-of-hand plain the prevalence of the belief in 
er’s house to see witch- tricks as practiced among the Witches. Students of the subject generally 
performed, and Curry. ‘agree that the witch usually believes in 
at Blymyer's“instigati his or her own powers. ‘The i 


Kitled the old “hex” with x 
stick of wood because he 
was “hexing” — Blymyer. 
Blymyer and the Curry boy 
were sentenced to life 
imprisonment, Hess to a 
shorter term. 


hypnotism and the power of suggestion, 
sill only vaguely understood by pes: 
legis, have actualy en snerand 
by ‘Witches, is accepted by many. 
‘The term “hex,” used by the Pennsy- 
vania Germans to designate a witch, 


derives from the (Continued on page 135) 


Back of th 


By 
KARL VOOG! 


EE daly, news bal 
letins u 
fim battle forthe 
life of King George V. 
of England drew 
world-wide attention, not only 
because the ruler of an empire 


‘were gathered perhaps. the 
greatest force of diverse sei- 
donone task. 
in ease of illness, 
consider we have done 
the utmost when we call in the 
doctor. But to restore King 
George to health, it was 
deemed necessary to depend 
not only on the physician and 
surgeon, but also on experts in 
iochemist whe x 
ist, the.’ 
Phey combined the 
edge ina concerted attack, 
with the result that at this 
writing the 


‘They what 
science ean accomplish by 
teamwork. ‘The day’ is, pass. 
when a single specialized! 
branch of science attempts to 
achieve rents alone. 

lustry the problem e 

for example, has be- 
‘problem also. for the 

d the physicist. Tn 
ray the war on 
ng research workers in many 
fields other than medicine. 

‘According to Dr. Charles H, Herty. of 
New York City, every year more than 
100,000,000 people suifer from  variow 
Kinds of sickness, representing an eco- 
nical loss of billions of dollars. What 

del, he believes, is a permanent 
eof the branches of science to 
improve health conditions, 

Ail recently introduced inthe 
Senate of the United States, would pro- 
ile national inttute of health, headed 
hy @ grand council of experts represent= 
ing and focusing the different sciences on 
the conquest of disease, Such coopera- 
tion would win battles that medicine, 
fighting lone-handed, would lose. 


Five Million Volt 
ilding. 
a. group, of 
men are experimenting with the world’s 
fost dangerous plagthing. Tt is 
§,000,000-voll thunderbolt of laboratory 
lightning. “Only once before hae an 
tempt besa mate to produce such voltage 
‘This took pores few months ago, during 
fa spectacular experiment at the Carnegie 
Institution, Washington, D. C.. and was 
described in Porvian Sciexce Mos. 
At the Pittsfield high-voltage labora- 
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tory of the General Electric Company, 
four generators, each producing a million 
and a quarter volts, were hooked up to- 
gether.” Their combined discharge is one 
twenticth as powerful as the actual bolts 
that streak across the sky during thunder. 


storms. Various uses have been suggested 
for hae ron ctl Heaing Fash, 
in one experiment, they Wi jung at 
‘model transmission lines within the labo- 
ratory to discover new facts about the 
effect of lightning on high-voltage wires. 

In recent years. experimenters have 
measured electrical pressure up to 10,- 
(000,000 volts. ‘They have discovered the 


EHIND every important 
new discovery or inven- 
tion lies astory. Behind 

hard-sounding technical 

names and phrases usuall 

can be found a wealth of w 

der, adventure, and under- 

standable knowledge. You'll 
enjoy the little stories which 
make up this feature each 
month. And we believe you'll 
find them valuable in adding 
to your store of information. 
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Month: s News 


length of time it takes a clout 
to alischarge its electricity as 
lightoing 

cently an Austrian scien- 
Sn tine the ale ofthe 

weer wasted during an cee 
tral storm. Tt would cost a 
ion dllars to put, on.a few 
‘minutes of Nature's heavy 
tlectrical fireworks, with fre 
‘quent flashes of fightning. by 
icarning the scerets of these 
lorid ashes through labore 
tory ‘experiments 

pes someday 
their waste electro 
snd pat it to work. 


Poison in Comets 


'YANOGEN, one of the 
‘most deadly of all poisons, 
recently was discovered in the 
heads of comets by Dr. N. T. 
Bobrov, of Lick Observ- 
story, by means of @ spectro- 
ie found alan that the 
comet’s tail is almost. equally 
dangerous, for it ix full of 
carbon monoxide, the same 
dleadly gas which is given off 
boy an automobile exhaust. 

‘These discoveries are of par. 
ticular interest because comets 
have always been regarded by 

ve men as portents of 
evil. Even down to very’ re- 
cent times the appearance of 
‘a comet has been sufficient to 
send whole communities, even 
nations, into Milton, 
in Paradise Lost, says of 
comet that “from his, horrid 
tate stake pestilence and war", The 
comet was a mysterious stranger, upset- 
ting the orderly procesion of the sare in 
their courses, and might bring dire disas- 
ter in its trail. 

_Nere primitive peoples afraid of comets 
merely because they were terrifying spec: 
ters in the skies, or did the tail of a comet 
‘once brush close enough to the earth to 
poison a considerable proportion of its 
Inhabitants, the tale of whi 
handed down thro 
tions, gave rise to 
are messengers of evil? 

Nobody knows, any more than sci 
can tell today, how the eyanogen gets 
into the comet's head and how cyanogen 
is converted, as it seems to 
‘earbon monoxide of the come 


Dyeing the Blood to Keep 
You from Dying 


launched at Stanford University, 
Califoraia, where two chemists are pump 
ing dyes into the blood of rabbits, pi 
cons, and gcinea pigs as_a remedy for 
diphtheria, ptomaine poisoning, snake 
bite. and other diseases and_ poisons. 
‘Through their tests of small animals, the 
chemists, Professors Butt and Hanzlik, 
‘expect to determine whether human be: 
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ings will respond to the same treatment. 
‘They have fed a rabbit enough stryeh 
nine to kill an ox, then saved its life by 
“shooting” Congo red into its veins 
Pigeons similarly inoculated with cobra 
venom, guinea pigs with diphtheria 
germs, and rabbits with ptomaine poi 
soning all have been restored to normal 

health by the color treatments, 
‘Congo red has proved the most 
effective dyeatul remedy. TE seem to 
combating 


tas strong’ and 
tidotes, enabling 
fe corpuscles of the 
lood—the real healing agents 
‘of the body—to battle vie- 
toriously against the bacteria 
that Uireaten to. overwhelin 
them. |The California chem- 
ists also hope that their dis- 

ly will enable 


boehbere 


human life by 
the blood the poisons that ere- 
fate many old-age ailments. 


Oil for Auto Fuel 


inventor from 
aland, Ernest 
ordward, recently brought to 


cen equipped with the 
tnd have rn nearly 
ex over seep, hilly 
roads, Six hundred additional 


isthe new fuclaresaid to 
start ax quickly as when using gasoline and 
to show an increase of ax much as fifteen 
Unlike Diesel en- 
sith the Godward 


minum pot in 
stationary, thi 
from a 

by the exhau 
through a carburetor, passes over 
the surface of the warm plates, 
whe rete i 


fore reach 


fas coming from the exhaust pipe. 

in other tests, slcplanes ‘were 
operated on heavy oll instead of 
soline, And Dr. Joseph 8. Ames, 
of the National Advisory Commit- 
tee for Aeronautics, predicted. in 


Porvzan Screxex Moxruiy that 
eventually, special Diesel, engines 


ing the less expensive fuel 
tbe installed in planes 
Why Not Weld Them All? 


RECENT little newspaper 
item, which told of the ov 
hauling of the British ship Fullagar, 
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a 


failed to express. the 
interest 


with which 


ports an the condition 
of the little vessel, 
150 feet 
For the Fullagar 
was the first ship in 
the world to be fas- 
tened together entire 


| 
| 


Running Motor Buses on Fucl Oi 


Testing with Mechan 


‘Sed durability of hand numbering machines vod i 


‘tee echt suming machine 


ie welding of the to 
rivets. Reports that 
she is in much, 

riveted ships 
ra why all stock 
sand tanks 


better shap 


The layman wo 
‘buildings, bridges, sbi 
‘constructed hig this, 
wa, One of the re 
many cities the building codes do. 1 
permit it; itis too new and untried, the 
‘authorities believe, to justify risking the 
collapse of a skys 
construction engineers and contractors, 
having riveters available, are reluctat 
to bother to teach them to use elect 
‘welding apparatus or to experiment with 
ten akiled in electric welding but 
trained to work on the skeletons of sk 


scrapers. 

Nevertheless, eighty-five different 

structures so far have been put together 

by electric welding in different 
parts of the world, the largest of 
them being the fifteen-story. sted 
frame addition to.a Detroit depart. 
ment store. Eight bridges. and a 
number of barges and tanks also 
have been so constructed. 

“The latest application of electrie 
welding is by’ the Delaware and 
Hudson Railroad, which is making 
its erossties for switches and cross 
overs out of metal instead of wood, 
using worn-out rails cut to tie 

for this purpose. The cost 
i ethan that of wooden ties 
the life much longer. As the rail 
senda ota Und ate Neve to 

some 30,000,000 ties a year, 
it would seem that welded “sted 
ties would be a great economy. On 
‘main line tracks, however, metal 


‘ystems by 
making a metallic connection be- 
tween the rails. Efforts are now 


being made to devise an effective insulat- 
ing system that will make the use of 
metal ties feasible onal sorts of railroad 
tracks. 


Benjamin Franklin’s Broom 
NE of Benjamin Franklin's contribu- 
tions to science, heretofore unnoted, 

‘was disclosed at the latest annual meeting 
of the National Broom Manufacturers’ 
where an old diary was 
ioted, telling how a wornen of Frank- 


‘always curious about 
tverything, planted them and distributed 
ther seedy fn turn, to others 
‘Many plants which we are accustomed 
to rar native to America were thus 
or by. accident, 
eflerson introduced the upland 
eto the South: an wel ag many ter 
tolonfate brought. their own seeds for 
planting. Almost the only conteibutions 
Amer muade to. the agricultural 
resources of the ret of the world are the 
potato, tobacco, and maise or Indian 
Form. Cotton was brought to. America 
from Africa, and so was the sweet potato. 
Wheat and all of the other small grains 
cane from Europe. All of our domestic 
fruits ace the cranberry, hele 
sry, and possibly the grape, are iat 
gortations fives foreign longs, 
Florida's wild oranges 
gata rom “orang sl 
ought bythe frst Spans 
explorers, ‘The wild cattle of 
the Southwest are all from 
Spanish stock, similar! 
brought over in the stent 


Hinent until the pe 
brought them 

fed bn ome: is oe 
ent dogs. All of our domestic 
fowls except the turkey came 
from overseas; the turkey is a 
native 100-percent American. 


Key to Long Life? 
G. BANTING, 
illan’ discoverer ot 
the treatment 
‘af diabetes, is going toi 
west the feortnging 
ilitien of “royal jelly. 
Tiss food provided forthe queens by 
worker bets: ‘This substance’ prvongt 
{he Kfsof the quoes bee for several eats 
ted Dactor Hasing hopes to der 
iething tat cae ted similar for 


fa alee lt pert 
ezine ore an more pop ae cn 
Maing the civ Up ae 
tod eminent physologats to 
sedi have declared tht the bein docs 
bot grow old but continues to fun 
increasing power to the end of ie: 
(Old age i a matter of the condition of 
the body tines rather than of years, 
tnd its onset varies with, indivituas 
according to Dr. Alexis Carre, of the 
Rockefeller Institute for. Medical Rez 
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cae std ap in a gale 
‘ase ts how around 


search, who, in his remarkable experi- 
ments, has kept muscles of a chicken's 
heart alive for nearly twenty years, He 


told the New York Academy of Medici 
recently that the physiological age of any 
person can be readily determined by 


Color of his nr and the date on his birth 
‘certificate indicate. 

But to whatever init the efforts of 
science may prolong human life, tl 
longevity record will continue to be held. 


by lower forms of life. ‘The simpler the 
structure, the more durable it is. The 
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‘oldest known! 


ving things are col- 


‘onies of bacteria recently found by 
Prof. Charles B. Libman, of the 
University of California, sealed 
up in rocks which date back to 
the Algoukian Age, supposed to 
hhave been eomewhere from one 
hundred miltion to two hundred 


were found, in rocks brought 
from hundreds of fet below the 
surface, preclude the a 
that they are of later develop- 
ment than the rocks themselves. 

‘These bacteria multiply by 
division, each individual separat- 
ing into two parts, which, in 
turn, divide and continue to do 
so indefinitely 


What Is the Right Size? 
ity feet high he 
couldn't wall, That ithe 
walk without, brenking 

Ws thigh on whic 
‘only abou cm 0 
eight without breaking Tye 
lly ons beg, pth, and 
ems ench by tet the total 

weit wil be ul 


of each bone is multiplied only 
thy n hundred, 20 that each bone 
Saat cary ton te ae ch 
iva, 
enous wi 
mans ‘lta, inoue 
st, disposes off 
fants of folklore and inyth. They 
fouldn't have exited and 
mained human, he says. If the 
Sere ahape difersty the 
wouldn't be human, and, they 
ould have had to” be shaped 
Uiterently to have lived, 
Te is easy to imagine an insect the size 
of a man, for example, but auch insect 
oaly do not exist ‘but cannot exit, 
Trvcets absorb 0 
kins of alls 
Through Tungs. “Multiply the mast of 
rumbopper bya. thousand-—that is 
tate ten tes a large ny cach cen 
You have only increased 
surface kin ar hy hinded, To 
support life it will have to absorb oxygen 
ten times as readily through its skit as 
itactually does or ean. 
‘The surface area of any body docs not 
increase with thence inthe boy 
‘weight or mass, "A'man stepping out ol 
iis batt brings with himn a bli of water 
of a definite thickness, weighing only 
bout. pound. A mouse falling into, 
pan of milk is Covered with a fin of the 
Sime thickness, but which weighs almost 
Sibuch ae the mone, ll. acts 
getting only part of their body wet are 
Frlpless."Wateh a fly: which’ has bee 


v 
submerged in water. It cannot fy until 
has dried off 


A’Small animal can fall a hundred feet 
‘or more without injury, its bones are so 
tach larger and stronger than those of 
larger in proportion to its size. 
The fabulous roe of Arabian myth, the 
Died which was large enough to pick up a 
man ‘and fly away with him, could not 
have existed: it would have had about 
all it could do to fly away with a lamb, 
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‘as the largest condors of the Andes have 
nown to do. Give a bird a bod) 
as big as a man and it would have to 
have a keel four feet deep on its breast- 
one to attach the huge muscles which 
wo -d be needed to flap its enormous 


hhas hardly any electrical effect. But 
when other influences begin to stir it up, 
Tnany of the aloes become lotaed, which 
means that they are split up into elec 
trical particles. ‘These conditions prev 
most of the time without interfering with 


rings. 
‘Nature's way of compensating for the 
disadvantages of being large or small are 


through changes in the surface or of the 
‘and digestive organizations 


Plicated is internal eyrtems. Unless shape 
Changes with sre increase or decrease of 
ta an 

his species out of exiatence. 


New Wonders in Glass 
GESSS, spot nearly leakroot ae 


most of ust 
Professor G. P. 
Starkeweather, 

of Harvard 

fabout a quart of hel 


Aft 


ot repro iss 
ty Ti at 


‘pores of the globe 
‘Although the Egyptians, more than 


month new 
of knowledge \ = 


-ealber pity 
fect, will glance off. It 
wall bounce, 
Dour like water, even be saved like wou 
“Nustrian scientist ha 
way to make it flex 
fluffy stuff that looks: 
lke sil, sordinary glass spun 
into threads so fine that it 
woul take 800 of thet laid 
ide by side to make a one~ 
inch ribbon! 
hat realy sano a 
mctal ad is commonly made 
from a fusion of oxide of silicon 
with ‘anther metalic oxide, 
Tuck asthe oxides of boro, 
tora ion. Such is the magic 
of lan that vovgin to list even 
the tow common neceite 
i supplies would be an end 
Tew tank. Without it we could 
fave no. incandescent lamps, 
Tati tubes, nor many’ other 
ont of montrnacence 
Radio's Puzsles 
HE_United States Bureau 
of Standards recently ane 
nounced that radio engineers 
‘onfess being balled by" the 
peoblensof stati, Behind that 
ment urs oppor- 
inventor of the 
“tlctive static lint 


hich we eal the 
hich bur adi brute 
Edone, is a gas. Tt consists 
of ‘molecules ‘and atoms. of 
Saou element seed 
a great mixture. So long as it 
ietqutet and frce of wate, i 


9 


wuz radio, reception, Tt, is when the 
[ateation is Tocalized and sporadic, as 
for example when a thunderstorm i 
brewing, that the notes of the sett 
met are drowand and. the most 
Derrstent lecturers choked off 
Static, however, is not the only un- 
solved! radio problem. Engincers through - 
Dut theworldaretrying tofind the answers 
to sonny vtiee questions Thay 
ou't, know whether transniis- 
sion from east to. west_difers 
irom that in the opposite diree~ 
tion; whether there is a wave 
length Timit beyond which trans: 
mision over land is virtually 
ideatical with that acrous water 
whether waves above a certa 
Trequency fail to return to t 
mlace of the earth. 
Radio, though it talks a lot 
i alin ey ifn Tn 
provements aplenty are to come, 
find each one of them will mea 
& fortune for its inventor! 


fade away periodically 
fine-epun Ucories have been ud 
vances, but no proof or remedy 


Why Sap Rises 
IE mystery of the rise of 

sap whch as puss 

ved, Dr D, T. Mac 
i the Desert Labor 

Aria 
is discovery 
the sap is hoisted by the leaves 


to the tre top from above, not 
pushed up by the roots, as 
experts long believed. 
‘And this can happe 


“unbreakable” ax manila rope or 
metals. The leaves of the tree evaporate 
water. A tension is created at the top of 
the sap tubes in the leaves, An 
Ipreakable™ column of water is pulled up 
from the ground through the roots and 
the unk by vay of a complicate net- 
work of tubes and passages. 
‘To understand the strength of this 
column of water, fila small glass tube 
i water absolutely free from air 
bubbles. Tt takes « pull of more than a 
ton to the square inch to tear such a 
water column apart. Water, by this test, 
is about as strong as manila rope, which 
requires a pull of about a ton and a half 
to the square inch to break it. Tt is s0 
strong that it sticks together with more 
than ten times the tenacity of Portland 
Tagine the columns of sap that fill a 
tree's tubes as so many metal. wi 
When the top is pulled the wires 


hauled up. ‘This an, ingenious mac! 
called a “dendograph” proves by measu 
ing the girth of the tree trunk, “Duri 


the day, when the sap is rising, the tru 
shrinks, due to the pull. 


‘sap were pushed up instead of being 
hoisted, the opposite would be trus 


that force pumps of some kind 
tree's roots raised the sap. Now it ap- 
pears that the (rue explanation as beea 


“VE charioted across North America 
ascly noipethres Umea ke 

ft thoe with twenty-eight blow 

outs and three breakdowns. The 

iis fine ‘wi ats bogie te 
hangs or echasical adjstment of say 
Hoa” When pou stop to think about i, 
that's just about the story of auto: 
mobile and motorcycle development in 
ie country, By toons bate reaped 
free tbe epettert eneegtater rotor 
Hie wih which Tate oy fest tame 
Continental min in ToL, to the mighty 
110-horsepower sportster of 1928. For 
the past twenty thre gears I've pushed 
si tes os over det ly 
mountain passes, and gully toms— 
taking everything that came in the day’s 
run. And it was a pretty tough run, too. 
T grew up in's racing town. Todas: 
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the most thrilling of deatl 


cannonball 


Baker 


Automobile 


“Broncho Buster” 


Tells His Story to 
HENRY MORTON ROBINSON 


ANNONBALL BAKER holds more endurance and mou 
tain-climbing records than any man who ever lived. F 
twenty-three years he has daringh 

auto manufacturers in his whirlwin ory” of 
actual performance, speeding in all weathers over all kinds 
of roads, taking chances only with his own life. Here he relates 

fi-defying adventures which have 


tested the products of 
“road labor 


crowded the lifetime he has spent in making valuable con- 
tributions to the science of better automobiles. 


polis, the city that made automobile 
road-racing famous, was just beginning 
to hold its speed tournaments when 1 
wed there as'a kid. ‘One of my earliest 
memory i squeezing in at the wind-up 
ie, in which Harry Payne 
Whitney, the winner, had recorded an 
average of 43 miles an hour. Second prise 
‘went to a youngster named Barney Old- 
lis spect of be hoptee 
terri 426 miles, Anything 
better than a mile in 2.20 seemed a break- 
nek pace in those days. 

"The bicycle craze was at its height just 
then, and naturally I had a wheel—an 
old Pope-Hartford. Until T was sixteen 
‘ears old I was satisfied to pedal around 
With my own leg-power. But when I 
‘went to work ina machine shop a year 
later, I saved enough money to 


portable motor, rated at three-quarter 


sepower, and attached the con- 
trivance to my “ice wagon.” ‘The effect 
was dizaying! On a trial spin, I passed a 


fire engine going nineteen miles an hour, 
and began to regard myself as the coming. 
race driver of the U. 8. Sometime later 
T secured a secondhand Indian, tinkered 
around with it till T got it up to thirt 
hour, and began looking around for an 
‘opportunity to break into the motorcycle 
racing game. 

‘My chance broke with dramatic sud- 
denness. A traveling fair came to town 
when I was about nineteen, and I heard 
there was to be a motoreyele race on the 
old trotting track. With some vague 
notion of entering my one-lung In 
T strolled down to the grounds and fo 
the Big Boss in a steaming rage. 


elute soko axcrotcg me nak 
feet eg 
Tallon for tro yore Wiea el 


that machine and 
stand by for action.” 

lugged the red monster out onto the 
track, “and for the first three laps 
Almost collapsed from heart failure. "The 
‘ld bike had a handlebar throttle, the 
first one Td ever seen, and when I went 
around corners I'd unknowingly twist 
the throttle wide open in my attempt to 
stay on the track. "From the grandstand 
the effect must have been wonderful—but 
to this day I don't know why I didn't kill 
myself ging around | those corners 

hen T finally brought. the old boat to a 
Tale Uke Crete ot wiped & moat brow 


ees ‘your name is 
iball, and your pay is eighteen = 


“k 
‘The name stuck, although I've had a 
couple of raises in pay since then, Well, 
T wocked with, hat crea all umes: 

ing around the dirt tracks t it 
the Middle West. I managed to save 
about $150—and you can guess what I 
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bought with my savings. 


get up and craw! off the track. But 


'& secondary reaction told me that 
oud sara come thundering 
art bn elt mond, sd thet 
lightest movement on my part 
would confuse matters fatally. So 
Tlay motionless on my hack, look- 
ing up at the deep 
three eterities. Perr 
light 
veered his machine away from my 
hhead and midriff—but couldn't 
avoid my ankles. He shot across 

‘my shins going like a motor-driven 

bullet. AS soon as he was past, I 

rolled over and over tll [ reached 

the edge of the track, and sat up in 

time to see Bob slide across the 

finish line an easy winner. T made 

him buy’ me a quart of Tiniment 

\ with his prize 

money—and he 

said he was glad he 

didn’t have to spend 

the money on 
flowers, 

T soon began to 
notice something 
‘about my motor- 
oye brethren. 
‘They could go 


Right! A brand-new ist as fast as T 
papa beoe bright red, could, and were 
sad guaranteed to deliver every bit. as 
Sahitya hour mary — but 
ven I got through t somehow — they 
ing B apy there omens 6 4 
bike on the dirt-track ive my endure 
ult ‘that could “ontren oe, ducer. 
‘ered that I could: 
fide for bret 
four hours 
day, and feclasfit 
at ret prot y 
fered At the endl 
records This quality” of 
re Likes, educonce had 
tas’ tough racket, but no. pat 
T gained a belmctfal- of value 
experience: Some of those Erwin me eye" red the Bie Bow. went 


experiences were wildly 


hazardous, invol 
arg eng Oy 
and once of twice the lives of close as- 


sociates 
‘One day a chap named Bob Perry. and 

I were meeting some local boys in a 
twentyfivemile exhibition race at 
Rockford, Til. I was out in front, leading 
my jteam mate, Perry by about filty 
the rest of the pack was half a lap 
Torna silos Bese tried the 
handlebars out of my grip, my machine 
sthisaed from under me and Twas 
atapulted ina semicircle through the 
landing flat on my back in the middle 


‘Prom now on your name is Cannon: 
‘atl-and your pay eighteens wee” 


faces ba wha 
the motorcycles 
began to im 
prove, and we were asked by manufac: 
Lures to shoot at long-distance mark, [ 
Feelin T could sit astride a bike just a 
Tit longer than the other fellow. fn 1910 
Tedetcrsined to gio my staying powers 8 
thorough test. "Sof entered. int 
trentourour grad at Chana 
Ohio, where they were holding out a 
ake to anyone who could break the 
track record for ditance, 

We started off at eight At. and for 
dictecn Rours I clicked off better as 
fityfive an (Continued on page (04 
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= You in the Right Job? 


Psychologists Prepare a Series of Questions That 
Will Help You Get a Line on Yourself 


By RUTH MOORE MORRISS 


RE you in your job, or do More specifically, an extrovert is a Lindbergh, Calvin Coolidge, and Herbert 
You chafe under the drudgery person who is open free of | Hoover. 
‘of your daily tasks? ‘self-consciousness friendly toward people ‘The Neymann-Kohlstedt test enables 


Do you know whether you 
are doing the kind of work for 
which you are best fitted? 
ice has just redhiced toa minimum 
the guesswork in answering these quex 
tions, Using a test perfected after years 
of prvchological research, you now ean 
pick ‘the right job for’ yourself with 


‘The new occupational guide, which by 
special arrangement with the| men who 


ised it I present below, is the work of 
Dr. John J. . Dr. C. A. Neymann, 
dK. D. Relat orthwestern, 

i Wwanston, 


and dependent upon them, and whose 
success depends upon being in a position 
where he meets people and works with 
them. For those reasons, most diplomats, 
cratered _seeen re, extrovert 
Pronounced examples, according to 
Northwestern paychologists, are the late 
Theodore Roosevelt, Mussolini, Alfred E. 
Smith, and Chief Justice William H., Taft. 

‘The introvert, on the other hand, docs 
not depend for his success upon contact 
with other people. He makes up his own 
mind and then knows exactly what to do, 
Hence he makes a good executive or 
keen analyst, but a poor salesma: 


you to size up your own case, to diagnose 
your own character and personality. You 
ineed only: answer honestly the series of 
fifty questions on this page, then judge 
ourself by comparing sour tniwers with 
those on page 145. If your anawers agree 
with thove printed there, you are ro, 
ouneat extrovert. But most people are 
it extroverts.or introvert. 
se) age frist sini 
aizeent oe nrsiagen SON tise hts 
‘sample, it, is sufficient to indicate that 
‘your tendencies are extrovertal, If 
wrenty-eight or more are in disagreement, 
your tendencies are introvertal 


Humanity, brow speaking, isdividd research worker or scientist, but a mi Application of the new tet to the 
into two major peychologcal groupe the ocre social service agent ‘an inventor, problem of employment in business 
cextroverts and the ‘editor, oF composer; but not a promoter, industry will, ‘pition of lewd 


Sepeoelana took roving val i 
Bihar abe wasted i povell coeutably 
tomployed and in labor turnover, 


this distinction to its reporter, or orchestra conductor. Out 
standing examples of the introvert class 


are the late President Wilson, Colonel 


1S test! is composed of fifty statements, each heing 

words "Yes" and“No.” There is no implication of right or wrong in any 

ind you are asked to consider them from the viewpoint 

of personal Read the first statement and if youlike the idea that 

it expresses draw a line under Yes. If you dislike it draw a line under No. 

Proceed in the same way with the rest of the statements. After you have 

finished turn to page 144 and judge your temperament and ability by com- 
paring your answers with those printed there. 


jowed by the 


1. Be by yourself a reat deal. Yes No ¢7. Think a great deal Yeo No 
2 ‘Think of life in terms of pleasure. Yer No 2. Be able to express your keenest feelings 
8. Always be calm and collected. Yer No \Goy, sorrow, anger, etc). 
4. Have a great deal of confidence in others. Yes No 29. Seldom pay attention to details. 
5. Think or dream of what you will do. five cB Be eccntingy careful in mecting people 
‘years from nov. Yes No 31. Seldom think about yourself. 
© Say at hoe dating o socal ie. Ye No 3 Panes ae 
7. Work with many people around you. Yes N Act on suggestions quickly rather than stop- 
8 Be the same kind of work all the time. Yes No ping to think. 
8. Enjoy sril gatherings jot to be with Yes No 34, Read about rather than do a thi 
10, ‘Think a great deal belore deciding anything, Yes Ne 85. Enjoy the story more than the way itiswritten, 
i os suggestions rather than working them 86. Keep a personal diary. 
‘out for yourself. Ye No SL Keep auiet when out in company. 
Quiet rather than exciting amusements, Yee No 38 Act on the spur of the moment. 
Dislike having people watch you. Yes No 39. Have nothing to do with people holding 
Quit a tiresome tas Ye No views to your own. 
. Save money rather than spend it. Yes No 49. Dislike thinking about yourselt 
Seldom analyze your thoughts or motives. Yes No 41. Seldom change an opinion already formed. 
7. Indulge in reverie (daydream) or thought. : 42, Change from one type of work to another 
Have people watch you do things that you frequently. 
deere rele 48. Avoid rubles rather than face it. 
19. Let yourself go when angry. 44. Believe that rumors are important. 
20, Work better when people praise you. 45. Confide in others. 
2. Have excitement. 46. Distrust people you have just met until you 
2. Bea social affair. et better scquainted. 
23. Speak in public. 47. Study others rather than self, 
24. Dothethings that you dreamabout (daydream). 48. Spend your vacation at some quiet place 
25. Rewrite social letiers rather than at a lively resort. 
26, Get things done very quickly rather than 49. Seldom plan out work before you begin it. Yes. No 
being slow but sure in movement. Yes No 50, Take part in conversations going on near you. Yes No 
God. Neomans ond K, D-Rehlaes 
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‘Memoria service aboard the U-8.ice patrol cutter Modoo over the spot where 
{he Titan collided with an feberg and sank with 1,805 sola tn 1012- 


Slaying the Ice Monsters 


Frozen Giants Blasted to Bits—How U. S. Patrol Boats 
Trail Atlantic “Growlers” and Guard Ships from Peril 


UR berg insight in 
"even miles, 


By MICHEL MOK 


souls on her maiden voyage in 112 that it has virtually been abandoned. 
“Time was when the cutters attacked But while the Modoc and the Tami 
the heres with “TNT, other high ex. were making ready for this year's cruise, 


= > Cape Race.” plosives and even gunfire. But this Dr. Howard T. Barnes, noted engineer of 
fere is a message the radio method proved so inelfec- Ke niversity, 
faties that are now beg recived day tal a the Ta again Monta, Cand ns 


by the U.S. Hydrographic Office at 
ington, D. C., from. the Intern 
tional ‘Toe Patrol. ‘They tell the 
Geling ory ot 9 tion 
that is being waged by our Coast 
Guard upon one of the brute, de- 
structive forces of Nature. 

‘The annual iee crusade is on! 

‘Two, sturdy little cutters of the 
U.S, Coast Guard, the Tampa and 
the Modoc, constituting the patrol, 
left. their ‘base fax a few 
‘weeks ago, Straight north they 
steamed into the home of the white 
seater Cena sea 
is their perilous task to, track the 
icebergs which, each spring, break 
from the Greenland. ke cap and 
swing down into the steamship 
lanes, and to, make them harmless 
to vessels that ply the North 
Aulantic. 

‘The Tampa and the Modoc keep 
day-and-night vigil wntl Jane. 
‘when the danger to shipping will be 
Bast, For the cutters is a peiod 
of unbroken action—dogging the 
trail of the mobil 
until they’ melt, ar 
masters of many nationalities warn 
ie, that ena them to steer dear 
of the giant 80 avoid 

ions such as that 


‘actual bat 
tie with ice jamin the 
St. Lawrence Riv 
Accompanied 
‘small 

rear eltoe Barts 
feral bente ot 
thousands of tons of 
ice out of the stream 
by the thermit process 
erected by him after 


of ice 


ruduced by 
Buisture of fe 
filings an 


With the judicious 
uuse of thermit, Dr. Barnes claims, iecbergs 
nay’ be destroyed before they’ become a 

© to Atlantic shipping. “A couple of 
ago, off the Newfoundland coast, he 


hhlew three icebergs to fragments. Now 
the Canadian government has invited him 
to clear the St. Lawrence and obviate 
repetition of the disastrous floods of last 
spring, when ice from Lakes St. Louis and 
St. Franeis drifted down and piled up in a 


‘below Montreal. 
‘an explosive, thermit, 
if with « time fuse, quickly 
aati ferric heat, reaching’ a.m 

iStemoe hest “Su Segees Fgenerstad by therm, mum of 5,000 (Continved on page 142) 
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Wing Strength Tested by Piles of Sandbags 


‘OOPING-THE-LOOP and topsy- 

tal compared with these to which 

ild compared with those to whic 

‘wings are subjected in an airplane factory 
at Burbank, California, 

Before new wings are attached to the 
streamline fuselage of this make of 
machine, they are loaded with several 
hundred sandbags while testing engineers 
watch their strain-recording instruments. 
After the sandbags ure removed. the 
‘wings are gone over carefully to see if the 
stringent test has revealed any  weak- 


nesses. 
Planes of this type were used last year 
by Art Goebel on his record-breaking 


Lindbergh’s Trophies Fill 
Wing of Memorial 


tOPHIES filling the entire west win, 
Tee the deferson Alemoral’ in” Se 


Col. Charles’ A. Lindbergh. 

‘During his tours of Europe and Latin 
‘America after his spectacular crossing of 
he Allan Ocean May 102, eae 
fand plaques, pictures and loving cups 
‘were showered "upon hin. 

‘One, of the latest additions to. the 
collection is. the Harmon ‘Tro 
sented by. the International 
‘Aviators during the International Civil 
‘Aeronautical Conference at Washington, 
D.C. which marked the twenty-Afth 
annlverenry of man’s conquest of the ar. 


cross-continent fight, and by Wilkins and 
Fielson on their trip over the top of the 
world from Alaska’ to Spitsbergen, and 
also for a series of flights in, the “Ant- 
actic regions which these explorers have 
made more recently. 


How Starlight Is Measured 
by Photo-Electric Cell 


IE light of stars is measured by photo- 

electric cells. Drs Joel Stebbins, of 
Washburn Observatory, Madison, Wis., 
recently explained that a photo-lectrie 
cell is an electric lamp which works 
backward; in an ordinary bulb you put 
current and take out light. 
while in the photo-clectric cell 
you putin light and get » cur. 
rent dependent in intensity upon 
the strength of the light. 

‘Astar image is focused upon a 
delicate photo-electrie cell by 
the telescope and the resulting 


current measured by a gal- 
vanometer. 
Planes Glide into 


River Like Ducks 


FREIGHT car float, several 

hundred feet long and sixty 
feign beeline rt 
uunique runway for amphibian 
planes by the Loening Aero- 
nautical Engineering Co., of 
‘New York City. 


One end of the float is attached to the 
bank of the East River. 


‘The other, by 


cence and danger of transferring passeng 
irtween the plane and a launch or Tow: 
Tat when aarting or endinga fight, The 
rise and fall of the tide does not interfere 
with the operation of the device, because 
Bin attached at only one end. 

One of the first to use the new runway 
was Col. Charles A. Lindbergh. Similar 


fields bord 
bodies af water 


Tests Breath of Honeybees 
Y ANALY 


G the breath of the 
GH, Vansell, of the 
fornia, discovered that 
in winter, when the hive is at rest, the 
bees absorb moisture from the air, while 
in summer, when they are working, they 
give off twenty-five times as much 
moisture in breathing. He suggested 
that this gave a possible index to the 
health of thehi 

research to f the beekeeper in 
the fight against destructive diseases. 
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Sturdy Monoplane Wears Streamlined “Pants” 


IRPLANE that wears “pants” 
he atest development in Aream- 


raft. Both wheels of the 


po 
“trouser legs” to reduce head resistance. 
Lights are provided at the top of each 

to aid in maneuvering the plane to 


#F mounting, and e' 
the exhaust’ pipes are designed to 
through the air with the least possible 
resistance. As a result, the monoplane, 
known as the “Scout,” is said to have 


given a remarkable performance at its 


Tractor Tows Out Giant 
12-Passenger Plane 


pal Airport, Oakland, 
{welve-pumenger. biplane ‘recently took 
tif on it first fight on a regular Oakland 
Chicago alr service. It follows an almost 
Erect ine cnt and weston its runs Wo and 
fom Cheese 
he now plane, one of the Irae eve 
Passenger ervice in Atwerca, 
iy thes powerful motors and is 
pred ith etel propelor ‘The un- 
width of beg guar cam bo 
noted by comparing it with thesze ofthe 
tann and tractor infront of the plan 


tricl im Los Angeles recently, Tk 
whizzed through the air at 200 miles an 
ir at an altitude of 1,000 feet, yet 
ided at only one fifth that speed, drift- 
down to the airport at the compara 


tively slow speed of forty mil 
It also is asserted that th 
go into « tail 


‘spread of thi 
braced and placed low. ‘The 
plywood. As a proof of their strength, 
the designer allowed nineteen adults and 
two children to stand ie on top of 
them as pictured above. Under this 
weight the wings remained rigid 

‘The designer of the plane is Mf. C. 
‘Tunison, formerly an aeronautical engi 
reer for the Government. 


‘Test “Cast Stone” Strength 
With Tiny Cylinders 
N LITTLE cylinders, two inches long 
‘and two inches in’ diameter, "cast 
stone.” the new building material re- 
cently described in Porcuan Screxce 
Moray is being tested atthe Bureat 
of Standards, Washington, D.C. Its 


“stone ” will be conducted shortly to d 
termine its freezing resistance and water 
absorption characteristics, so. builders 
may have definite knowicige of how t 
‘material will act u 


R-100 Passengers to Land 
on 270-Foot Mast 


0 hundred and seventy fect, shore 
passengers onthe British 
ible 100 will step from the airsh 
to the landing platform of a, moori 
mast recently completed at Montreal, 
Cana as us Tor the 
sky liner on its maiden voyage from En 
land this year. ‘The huge sid 
as large as the steamship Mauretania, 
to be moored by its nose to the top of the 
‘about, with changes 
¢ wind. 


loading of passengers and baggage’ wis 
the aky liner arrives and departs, ‘The 
rangement is expected to slmplly 
the “docking” of the aiship. 
‘When the: Graf Zeppelin 
Lakehurst, NJ. last fall, 
‘consumed in bringing the airship to rest 
fear the ground, so the Hi 
descend on short ladders, and in aitac 


ing problems of rigid airships. 


Tiny er on Man’s 
Back Pushes Him Uphill 


latest invention of the Brazilian 
aviation pioneer, Alberto Santos. 
‘Dumont, is a tiny air-cooled motor and 
ller_ which, to a man’s 

on skis, ‘thus 


arethonic, 
‘Aided by Rio de Janciro’s mayor, he 
recently demonstrated it before crowds 
which thronged that Brazilian city at a 
celebration in his honor when he returned 
from France. Santos-Dumont, the man 
searing dark suit and standing in the 
center in the p 
in aviation. In 1900, he made a hop of 
several as Toot ene Fart Frome, 
ina biplane modeled after a box kite. 
‘His earliest air fame came from exploits 
with dirigible balloons, which he 
constructing in France in 1898. He won 
international recognition by ‘capturing 
the Deutsch Prize of $50,000, in 
1901, by flying from St. Cloud to 
the Bilfel "Tower and return in 
‘one of his gas 
half an hour, 


has lived. for long periods in 
France, where all ee 
periments were condi 


Motor Boat Leaps 
Through a Hoop 


G over the water at 
five miles an hour, a 


thirty. 


feaped forty feet 
guetsianervecaging 
Elsinore, Cail. ‘The pl 
tatimated the erat 
water at the fomp. 
"The boat ued inthe grlling test was 


cone of the victorious entrants in the 


LA jumping contest was added 
to the program of the midwinter races on 
Yake Eiatvore after the Oh Kay had 
thowa it could wittand the stain of 
the hiling exiation, 
‘Great ald is required to maintain the 
balance of thee’ tons 
ring the leap #0 they wi 
strike the water on an even 
Keel This’ was made more 
dict in Pere’ ist ump 
fe n piece of paper from 
thehop eat on is ead 
ted in the i 
tare. In spite of the 
thet, he. was. momentarily 


by Diesel Motors 


GUDING st the wavs at 
ehcren meme ie 
fa series of unique 

pee, dredges, designed 
the water of Lake Michigan 
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Playd Perce amp motor boat through hoop, 


recently and was started on the journey 
to the scene ofits frst operations. 

‘The new type dredge iso all-steel con. 
struction and t ing machinery is 
operated by electricty generated 
board. Powerful Diesel motors, 
Iheavy oil, cheaper than gasoline, operate 
generators which furnish the ‘current, 
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Finds Some Germs Prefer 
Blonds for Victims 


ERMS also prefer blonds, Tn choos 

ing « victim, the chainlike bacteria 
streptococci, which infect man with vari- 
‘ous diseases, pick a person with a light 
skin rather than one with dark, according 
to Dr. Samuel J. Holmes, of the Depart- 
ment of Zoology, University of Cali- 
fornia. The germs make their entrance to 
the body through the outer skin, 

Studies of mortality tables show that 
the diseases caused by such germs are less 
frequent among negroes than among 
whites, Dr. Holmes reports, He believes 
that the pigment in dark skin is nota pro- 
tection, except against Tight rays, but 
that the production of pigment possibly 
is an index to.a vital resistance to the sort 
‘of infection produced by the streptococci, 


Pinpoint Device Registers 
Heat from Far Suns 


N INSTRUMENT so swal it would 

take a thousand to equal the size of a 

“irop of water was used recently by Dr 

Edison Pettit and Dr. Seth Niehol- 

san, at Mt. Wilson Observatory, to 

‘measure the heat of stars billions of 
miles away \This device was 

ied under microscope. 

It is a thermocouple. and will 


" undred thousandth of & 
degree, Used in connection with 
the 100.inch Hooker telescope at 
the Mt. Wilson Observatory. the 

instrument. recorded the 
reat coming from 186 stars, Deel 
geuse, a flaming sun 27,000,000 
times ax big as our sun, raised the 


temperature of the receiving in- 
strument only one sitith of 
degree centigrade, so far ai 
‘The heat radiations measured by the 

mocouple showed certain tary to 
ger than indicated by the Michelson 
‘nferometer, previously used for such 
‘neasurements. 


‘se Poison Gas to Rout 
Foes of Pineapples 
POISON gas offensive is being waged 
by pineapple growers in the 
waiian Islands against the nematode, a 
yrorm pest that attacks the roots of bo 
are and sugar cane, seer “ 


iy in recent years, 

‘The planters tried to halt 

the inroads of nematodes 
with potassium eyanide, 

ton bisulphate, and ehor 

it none i 


sugges 
powerful toxic gas, chloro- 
Picrin, as a means of fighting 
the worms, "Tests have been 
conducted with remarkable 
The deadly gas not only 
epee ans 
to. stimulate’ the 

growth of the plants as well 
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Gilded Auto of 1903 Still 
Runs in Fine Style 


WENTY-FIVE years old and 
still going strong! That is the 
arn Seen ar 
wich wl isle te bos slong 
‘which still ig able to bow 
The streets of that ity at a good 
speed. ‘The original owner of the 
tachine is not known, although 
he is believed to have been the 
president of a western railway’ 

‘A quarter of a century ago, the 
machine represented the acme of 
the horseless carriage craft. In- 
laid rosewood, trimmed with ma- 
Hogan, decorates the interior and 

‘seats are covered. with the 
Bee a inside 
are silver piated. A speaking tube cor 
neets with the driver's seat and, for ! 


lighting the car's path in 1908, both o 
and carbide lamps were employed. 

Despite the vehicle’s age, its owner 
claims it will still be running when may 
fears of today are on the junl 


Builds Sailing Yacht 
of Turkey Bones 


A THANKSGIVING turkey 
furnished the keel for an un- 
‘usual model yacht built by Harry 
Bock, a workshop enthusiast of 
Manchester Center, Vt. Uj 

the polished breast bone, the deck 
and masts were fastened. Smaller 
hones from the breast were used 


‘unusual product of the workshop. 


These “Cukes” Cannot Fail 


NEW hybrid variety of cucumber 

ywers do not have to be 

ple wa deseibed recently. by 
. Richard Wellington and 

Hawthorn, of the New York State aot 


Plans to Use Tung Nuts 
for Making Paint Oil 
L from Chinese tung mute, which 


Jong has been used in paints and 
varnishes, will be produced on a large 
seale by ‘f. Morris ‘Carnegie, nephew of 
the late Andrew Carnegie, famous steel 
maker and philanthropist. if experiments 
being carried out on his estate near 
Fernandina, Fla., prove successful. 

Mr. Carnegie estimates that mature 
tung trees will produce from 400 to 1,800 
pounds of vegetable ol to the acre, quan- 
tities which, he believes, would make the 
production of his nut ‘oil commercially 
profitable, just as oils from olives. pea- 
nuts, cottonseed, and other plants of the 
vegetable kingdom are now sold in large 
quantities 

‘Tung trees are already producing large 
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With ite el of turkey's breatt bone. this 
Unique model yacht sal ke a fll-ived erate 


juantities of nuts on the Carnegie estate 
in China, these are crushed. 

for paints and varnishes. 
Indies an allied tree of the Chinese tung 
‘yields a wood oil known as gurjun bal- 
tam, Both these products, though litle 
known in this country, have been in 
seneral use in the Orient for many years. 
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Can You Give a Name 
to Ultra-Violet Ray? 


‘CTENCE needs another word 

to designate what we now 

call ultra-violet light. “Ultra- 

Violet” simply means “beyond 

the violet” band of the solar 

rum, which indicates that 

ays are invisible and 40 are 

not light at all in the ordinary 
sense of the word. 

‘Anyways the discovery” that 
these ultra-violet rays are neces- 
sary to life and are respo 
f the Norte in ho food A 
being put toa thousand practic 
‘meas ‘An English farmer, VM. 
Weail, of Surrey, experimented 
with pigs, exposing the porkers 
daily to ultra-rays from a quartz lamp 
for lengthening ‘periods for'ten ‘weeks, 
‘Twelve pigs were untreated, as controls. 

‘When the little pigs went to 
market the ones which had re- 
ceived. the ulleacray treatment 
were so much fatter and better 
that they brought far higher 
prices than the others, enough to 
ay, ‘the cost of the treatment 
fourteen times ove, 


Sign of thePawnbroker 
Urged as Air Marker 
W shapes 


fantenna’ poles’ isa particular 

lem. Lights at the top are 
likely to cause mterference. Flood- 
lights atthe bottom do no revel 


to plac the 
ign 
id illu. 


three balls 
inate it with a spotlight placed below. 


Electrified Water Keeps 


fat the top 


Out of Ditches 


MAZING screens formed by stream. 
ing particles of electrified water are 
being used in the Northwest. to keep 
tion 


foung trout and salmon out of ier 
itches. When schools of these fis 
the ditches, loss results to the 
ustey, so experts of the Federal Buren 
of Fisheries have been investigating to 
find the best - method of turning them 
back at the mouth of a dit 

“They discovered th 
to electric. shocks past 
through electrified water. So “electrical 
screens” were suggested and tried, using 
several schemes to electrify the water. 

“he same idea was adopted by” the 
engineer of a power company on the 
Pacifie Coast to keep fish out of the 
turbine wheels of a hydroelectric plant. 
On ‘wooden frames over the water he 
suspended two rows of parallel electrodes 
‘which set up an electre field reaching to 
the bottom of the stream. ‘The strength 
of the field tapered off in direct propor- 
tion to the distance up or down stream. 


received a shock. If it did not turn back 
at the first shock, but swam nearer, the 
severity of the shocks increased rapidly 
as it approached the whirling wheels. 


ey 
Boys Build “Human Engine” 


in Study of Anatomy 


SING two furnaces for the stomach, 
twin bellows for the hungs, a little 
pumping engine for the heart, and other 
Imechantcal devies fr va 
‘organs of the body 
Schoolboys, studying 
constructed mechani 
to illustrate the functions of 
these organs by mi 
‘Their “human engine” sim- 
plifies the processes of the hii- 
rman body by giving a, working 
demonstration of each organ. 
When the furnaces generate 
steam, the pumping engine 
drives up and down the pis 
tons which operate the bellows 
of the lungs. ‘Then the me- 
chanical man wheeses and 
Lrobs as though panting: 


hhead, arms, and legs are fitted 
to the ease inclosing the me- 
chanical organs to add realism. 


Nitrates from Africa 


time and valuable ax a fertlier in peace 
Iuveboon dconeren other lc, 
tis reported. ‘Practically the whole sup 

yin the past has come from the famous 
BRrate mites of Chile in South America 
‘The African produet is said to be superior 
to the Chilean deposits, 


Graf Zeppelin to Explore 
Arctic Near Alaska 


PN APRIL, 1980, the great German 
Adirigible Graf Zeppelin will point its 
inose toward the Aretic, according to Dr. 
Fridtjof Nansen, famous. Seandinav 
explorer. who will command the expedi 
om, ‘The iahip wil bone the Aero; 
y in exploring unmapped 
Sees Seat 
irigibles now occupy an increasingly 
prominent. place in aeronautical. new: 
Construction is under way’ at Abr 
Ohio, of the plant that is to build 
Navy's two, 6.000,000-cubic-foot di 
bles. Tt will include one of the world's 
largest, hangars—a building » quarter of 
mile long. 
From France comes word that the 
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Federation Acronautique Internationale, 
the world-governing body of aviatio. 


recognized as official the Graf Zeppali 
eastward distance record. The entry: 
“Class B (Dirigibles): distance (Ger- 


the dirigible 
ea 


First American Cat Had 
Teeth Like Daggers 


LL modern cats, from tabbies to 
‘Angoras. are believed by Paul C. 


lier. associate curator of paleontology 

at the University of Chicago, to have de- 
from a prehistoric feline whose 

bones he found recently in Nebraska. 


For thirteen summers he searched for 
the big eat of antiquity he believed had 
roamed over the western plains 10,000,000 
years ago. His search ended in the basin 
of Hat Creek, Sioux County, where he 


Three Chemicals of Life 
Flow in Our Blood 


Apa, 1929 


Hoard in England Adds 
to Bronze Age Mystery 
TT gio Bronze Aes is generally 

believed to have been the stage in 
human culture intermediate between the 
‘Stone and Iron Ages, and to have lasted 


bronze era, but contend that the three 
tages more or less overlapped, basing this 
belief on the fact that bronze implements 
have heen found in ancient, burial places 
side by side with iron and, sometimes, 
even stone ones. 

Fresh impetus was injected into this 


ywestion ‘when workmen, digging for 
lint with which to build a road in the 
hills of Surrey, England, came upon an 
unusually complete and well-preserved 
collection of bronze tools and ‘weapons. 
Many of the fine pieces were sent, to a 
‘museum, where experts voiced the theory 
that the find was the buried hoard of an 
ancient easter who had placed his stock- 

trade in the ground for safe-keeping 
and then, evidently overtaken by some 
tragedy, had been unable to dig it up 

again, 


thon Takes Whole 
jeer at One Gulp 


A. HOLE des dsapeaed 
down the throat of ge 
ation nthe Malay States re 
Ezy, according tothe report 
Of hunters who’ watched the 
‘cord-breaking meal and then 
Esled the serpent sit ay ina 
sluggiah state while digesting 
the animal, Before this report 
teas mace’ pute, goats were 
Brioved tobe the farget ani 
ale which” pythons "could 
eeallow. 

‘Thess, huge san, ale tw 
ravi, climbs and svi with 
eaial facility, weil hundreds 
of pounds and often attain a 
Tength of thirty feet, caus 
tiem 0 be realy te 
throughout the ne 
of Ati, Ast, and Australi wih they 
inhabit 

‘After a. victim bas been killed by 
sciecsingit to death, the serpent crushes 
tie bones and mangle the body into the 
Hinpe ofa sausage so that it can be swal- 
lowed whole. Another peeuiarty of the 
Petia tenance which the female 

ches her egg. Depositing as many as 
a hundred in heap, ate Curls around 
them and remaine inthe sxe, position 
without food during the period of meu: 
on, which often lasts two mouths. Its 
tought this ie not to keep the eggs 
svarm, but to protect them froin han, 
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hid Years’ Work to Quarry One Block of Marble 


the tremendous bul ofthe marble mori 


HHREE thousand feet above 
the sea in the Ttalian Alps, 
in the fi ¥ 


believed to he the world’s largest 
onolith of marble, ‘This white 
stone block, nearly ten feet square 
has heen pre- 

for erection as a 


‘was solved in a peculia 
charge, instead of consultis 
‘searched into history, A simi 


ae 
‘of stone was known to have been brought 


to Italy from Egypt in the days of the 
‘old Romans. By scanning ancient ree~ 
fords the metiod that had been used then 
was discovered and it was applied in 
lowering the Carrara block. 
‘The shaft was incased in a fifty-ton 
coveting of wood to protect it on 
iia Tn fastening and bolt 
place. the seve 
iets tn tnbers that elated the 
‘monolith more than 10,000 nails and 
bolts were used. 
eas psial steel cables of 10 strands 
made in Vienna, Austria, en- 
CGreled the case and increased its 
strength. Cables of the same 
‘material also were used to steady 
the block. They were played out a 
litte at a time as it slid down to 
the shore along a special roadway 
which, itis said, required more than 
‘year to construct. With the web 
‘of taut steel cables steading it-and 
‘tuided by an army of laborers, the 
monolith descended by easy stages 
to the waiting vessel. 


Gas Blows Up Mile 
of London Streets 


‘MILE of London streets ex- 
ploded recently. With a series 
Of roars like four huge bombs being. 
set off, one after the other, an 


“Mio rating dou of iam =? 
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tongues of vivid flame were ‘ane 
sixty feet into the air—higher than some 
near-by buildings. For whole blocks the 
payementseethed with billows, 

‘work by London “Bobbies” 


Old Letter Ma: 
Seeret of “Strad” 


F A yellow she 
paper foun 
secret drawer of an 


is, every aspiring young 
soon will play upon a coveted "5 
Au autiquatis the piece of 
furniture, acci upon a letter 

vari, the master 


Zeiting forth in detail the methods of 
‘roodsreating and varishing he used 
Ire than 200 years ago inthe production 
ot Kmart 
‘These secrets were supposed to have 
die "with “traivat and autente 
is aigned by ‘him, possessing une 
Fivaled beauty of tone, ‘are extremely 
‘Valuable and eagerly sought Yor as 
ay ed, it was the 
first, it is reported, it wast 
finder’ pian to sell the letter to a 
violin maker in Milan, but, whee 
this was discovered by the author 
ities they prevented him from car- 
ying it outs AL present, the 
‘manuscript i in the hands of the 
Halian government. 


Would Banish Cupid 


for Rule of Eugenics 


LEAVE all matters con- 
cerning future generations to 
Nature is an error, in the beet of 
Ralph E. Danforth, of Chester- 
field, Mass. an authority on eugen- 
ics, who holds the aim of eugenics 
is to improve the human race and 
make its individuals worthy of 
being loved. 
.. “Increasingly: more intelligenc 
is required in our choice of lovers, 
‘The useof atleast the same amount 
of inteligence and forethought in 
‘courting as in the less important 
branches of activity, euch as drew 
ing and eating, is demanded. by 
common sense and by love alike,” 
Danforth recently declared. 
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Electric “Bos'n” Shouts 
Orders on Warship 


ITH. ninety “tongues” singing 
fut orders at the same time, an 
‘electric boatswain’s mate,” re- 
cently installed on large British warships, 
spreads the command over all parts of a 
‘easel within a few seconds. 
Directions for the erew are spoken into 
1 microphone and, transmitted through 
the ninety loudspeakers placed at different 
positions on the ship. single movement 
ty all that is necessary to put the com- 
ted mechanism in operation. 
ayia the door of the cae containing 
1e microphone is opened, preparat=ry to 
ian Order, that action automatically 
ets the systein in operation and the 
‘words spoken are shouted out of the loud- 
speakers within five seconds. 


Quake Takes a Short Cut 
‘Through Earth’s Center 


RAVELING from the Malay Pen- 
acihguate pass trough the 
«recent earthquake rough tl 
ccenter of the globe, according to seismo- 
raphe records at Harvard University. 
Verification of the phenomenon comes 
from similar records at Georgetown 
University, Washington, D. C. 

iad the vibrations followed their usual 
course and circled the globe at its surface. 
explained I. D. Leet, chief observer at 
Harvard, they ‘would have been weak 
when they reached Cambridge. Because 
the vibrations registered on the American 
instruments with great lintensity, it is 
‘concluded they must have passed through 
the center of the earth. 


Angel Fish Bring Deadly 
Bacillus to Aquarium 
STRANGE marine bacillus which 
causes blindness and death to fish 

‘cently killed more than 400 specimens at 
the Aguaritm, in New York City, before 
the epidemis could bestarsped out. Angel 


fish from Key West waters are 
believed tohave brought the death- 
dealing malady with them. 

“The only tropical denizens known 
to be immune to the disease are 
sharks, morays, skates, and eels. 
(Other fish froma semitropical waters 
first became blind and then died 
within five or six days after being 
infected. 

The disease was checked by 
pumping out 100,000 gallons of 
Water ised in the Aquariuim’s tanks 
and replacing it with water from 
New York Bay. 


Sound Films to “Talk” 
in Testing Studio 
‘THREE-STORY laborat: 


af problems im connection with 
talking movies is being constructed 
by the Bell Telephone Laboratories 
in New York City. Facilities for 
the complete production of sound 
films for expertmental purposes will 
form part of the equipment. 

“The top floor of the building will 
be orcupied by a large studio where 
the programs will be heard under 
acoustic conditions similar to those of a 
theater. A plant of the latest design for 
handling and. developing talking films 
will be'on the ground floor. ‘The films 
{ind recordings produced inthe laboratory 
will not be used commercially, it is ex 
Plained, but will be set aside for experi 
rents leading to the expected improve 
tent of sound film production. 


Ready-Lighted 
Pop from This Holder 


RESS down the lever of a new cig- 
‘arette box and out comes a cigarette 
‘already lighted! ‘The movement of the 
lever releases « single cigarette, allowing 


‘Ready foe smoking. 9 tghted ig 


Tighter, similar in ae 
an ordinary pocket light 

When the eigarette is re 
move, itis realy to smoke 
Teleasing’ the lever auto 
matically extinguishes the 
Tighter. "The novel humidor 
has a capacity of forty to 
fifty cigarettes. 
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How Much Do You Know 
About Physics? 

FERRE gece aestions 5 
lected from hundreds asked 

| by our readers. See how many | 
you can answer. Correct an- | 
swers are on page 143. 
1. What is the difference be 


tell temperature? | 

| a Sere | 
path oe ere 

| 


tween a wave in water and 
‘sound wave in the ai 

Te water won't run uphill, 

why does a siphon work? 

Ts there any’ transparent 

metal? 


mobile when ‘you take a 
Fide and return to the 
Starting point? 

ww doer light register 


10, What is “eotd tight?” 


Deliveries Locked Up by 
Kitchen-Wall Receiver 


SAVE steps and protect packages 
Diss stectet coe eee ert 


is home are the 
puirpores of a device designed to be in- 
Mailed in the kitchen walle It is a com= 

‘outside the 


wouse, the other within the hitehe 
When groceries, bottles of milk, or 
parcels are deposited in the receiver, 
Cloning of the outside door locks it 
matically, the maker explains, thus pro- 
tceting the articles from theft.” When the 
inner door is opened, the catch on the 
‘outer door is release, thereby’ unlocking 
it'for further deliveries 

‘The size of the receiver is sufficient, if 
installed in w frame house with w si-iich 
wall, to accommodate six quarts of mill 
or articles occ 
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Know Your Car 


IE function of a car's cool- 
ing system is the transfer of 
excess motor heat to air flowing 
through the radiator. Assuming | 
that the cooling eyatem keeps | 

"@ motor at proper running 
temperature in the hottest 
weather, it is neither necessary 
hor desirable to put anything in 
the radiator except pure water. 

is does not apply, of course, 
to antifreeze liquids. to prevent 
Uhe water from freezing in cold 
weather, 

If, after several years of use, 
you find your motor has a ten~ 
dency to he 

ng system is clogged with 
flakes from the iron eylinder 
jackets, or perhaps from water 
deposits, ‘The only way to 
restore the radiator’ efficiency is 


strony 
iye. 
the necessary 
Ieent two ov tare Jeare oll and 
then only” when the water is 
particularly hard, 


| 


Devises Weights to Stop 
Trains from Crashing 
Seats new in the way 
t 


Oliver, au Englishman, in the form of 
mechanical deviee to prevent train eol- 
Tisions at erossings. 

Using two toy engines on tracks that 
bien we recently Coma his 
theory that levers attached to. heavy 
rolling weights poet rervals alor 
the rails would stop locomotives from 
colliding. 

‘When two trains approach a crossing 
‘at the same time, the inventor says, the 
‘weighted levers catch projections on the 
— of the Laapepees nee them 

wn preventing them from crashing at 
the intersection. To lessen the strain of 
a sudden stop, Oliver explains, the 
‘weights roll back sufficiently to bring the 
Traine gradually’ to a halt 
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Finds Germs Existed 
Before Dinosaurs 
ERMS have outlived the dino- 
saurs, While the hnge monsters 
of the past have vanished from the 
‘animal: world, 


alight changes for millions of years 
Prof. 7. Brailsford Robertson, of the 
Wistar Insite, Piladdphis re 


coat 

A eady of bacteria dacovord ia 
the sal of Nestea showed that they 
resembled the bacteria found in sos 


‘+ in other parts of the world. Because 
of the striking difference between the 
larger animals of Australia and those 


‘on other continents, naturalists be- 
lieve that Australia has been sep- 
‘arated from other land masses for 
milion of years otha the life there 
‘an independent evolution. 

‘The fact that the germs in the soil 
have not become different from those 
on other continents leads Professor 
Robertson to the conclusion that they 
have remained the same during all that 
time and are the oldest things living on 


Lock-It-Open Latch Foils 
Winds and Robbers 


IEC ne atin 
rT cele ease 
be raised = Lag ‘the outside when 
Sanieaiie 
aS 
easier 
pianc rims, 
ee cs a ea 
icsereaniia aie 
vded and carries two lock nuts which 
can be screwed tight around a projection 
on a standard fastened to the top of the 
Sate ee kee 
locked open three inches at bottom or 
top, the nuts are screwed to the top of 


the rod and clamped about the 
standard projection while in 
that When the win- 
dow ts locked shut, the nuts 

itened near the lower 

the rod and the device 
is locked to the standard. Ac- 
cording to the inventor the lock 
doe not interfere with free 
working or cleaning of windows, 
as it ean be lifted off. 


6 


Automatic Device Sends 
Out SOS Calls 
HOUT a knowledge of radio or 


le signal, anyone now can send 
distress signals from a ship or ai 
ne, itis announced, ‘The signal giv 
the position ‘of the craft and. its call 
eters inthe international rad 
tomatically. ‘The automat 
seinen iy ont A Peres, of 
the Cuban Sign it recent 
was tested before U.S: Navy officials 
"All that is, necessary’ to operate the 
transmitting device, it is explained 
the correct latitude an 


“Sneezing” Plants Spray 
‘Their Seeds into Air 


EEZING plants that, spray thei 
seeds into the air with ench 


Choo re driba y Hrint 
| professor of plat pathology ak 
Cornell University, Tthaca, N.Y. 


‘They are various types of destructive 
fungi. Their cup-shaped seed holders are 
filled with tiny pods, each containing 
ight seeds, ‘Tn each sced pod isn charge 
of starch which ferments’ and explodes 
Professor Wheteel explains. This explo: 
sion blows the microscopic seeds an 

‘or more into the air. ‘They float about, 
land'on plants, and take root. 

Professor Whetzel has obtained a photo- 
graph of a large number of pods explod- 
{ng at once, with a cloud of the seeds 

irling in the air above. 


Wanted—Three-Eyed Fish! 


FE thing biologists want to sce is a 
Ore eee Eo 

of the American Museum of Natural 
History, New York City, has a photo- 
raph of a haddock with three eyes, but 
the original specimen never came under 
S toweered Mak shonld send 8 to te 

ould send it to 
Museum, preserved in formaldehyde- 
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Getting the Best Tone 
from Dynamic Speakers 


How to Build a Simple and Attractive 
Baffle Board That Will Give Natural 
Reproduction of Radio Voice and Music 


By ALFRED P. LANE 


radio dealer to me 
the other day. “There's 
inny angles to this 
iness, and the 
question of tone quality 
sag hen the i 
What ss funny 
tone quality?” 
hi 


bout 
asked 


ike this. 
ds that drift in 
here to get radio receivers 
tell me how the 
‘sensitive ears and 


anette the bopnaien 
Iefate not no bl T observed 
ow Eaten to this owe be growed, 
ig pags oat nw snobs te 
inf hese ju cane rom 
aber ioolopeaes 
Su T enlalaed 
ead tial ees dament eal 
iw ones were comin 
sd tha ighe’ rogers el 
Peat cine egeeses fo ben nial 
reproduction, and I told him so. 
“Of course it is,” he agreed, “ but’ most. 
‘nk ‘that intact is beter 
id meiow teas ay call 
is right! "Like a ‘mellow’ egg 


Many people actually’ prefer their radio 
music distorted: which is rather strange, 
Because oly hort une ao evra 
ing for good tone quality 
ing, distortion. ‘The difference 
ply. in the fact that whereas the 
distortion formerly was caused by lack of 
the low frequencies, the ‘mellow* form of 
distortion that appeals to some people 


which means simply 
accurate reproduction of the sounds pro- 
duced in the broadcast studio, depends 
‘on many factors, “As has been explained 
in previous articles in Porotan Sctenck 
Moxrutr, radio reception is like a chain 
that is only as good as its weakest link. 
‘The receiver must be capable of doing 
the job, the tubes must be in good con- 
dition, ‘and the loudspeaker “must be 
ble of converting the electrical 
Piles into sound impulses with the least 
posible distortion. 


GRANTED zat have 2 god recive, 
the dynaznic cone type loudspeaker 
is admittedly the most perfect form of 
loudspeaker, provided it is used under 
conditions that it to do its 


cer is only 
‘of the complete loudspeaker equi 
ete "rhe foo cf the Vating soee 
of the dynamic speaker is to impart its 
vibrations to the air with which it is in 
contact. The funetion of the remaini 
part of the loudspeaker equipment is to 
see that these air vibrations are 
ted into the air of the room without 
tions or subtractions. ‘ 
. as you know, are waves in the 
air. ‘The only difference between sound 
‘waves and the waves in water is that in 


the former, the particles 
of air move back and 
forth in the direction the 
wave is traveling instead 
cof cross the line of mo- 
tion, as with water waves. 
A sound wave is simply a 
serie of rapidly, expand 
ing rings about the source 
of the sound, Each ring 
is an area in which the ait 
is compressed, and the 
‘space between the waves 
is an area in which the 
pressure is below normal, 
The cone of the loud: 
forth as a complete unit and th 
‘acts like a piston, While it is moving in 
ne dretion iis starting a and oo 
ad of low pressure on the ol 
0 sound waver are therefore produced 
at the same time, one from the front, of 
the cone and the other from the back. 
alia, ive te, waves most a the 
of the cone, the high pressure area 
neutralizes the low pressure area from 
the other side, and the result is that no 
sound wave issues into the room. » This 
effect naturally is much more pronounced 
fon the long waves of the low tones than 
fon the short waves of the high notes. 
“This means that when a dynamic loud 
speaker unit is used alone you cannot 
hear the low notes because their 
i absorbed and canceled outright at the 
‘edge of the cone before it ean be trans 
mitted to the air of the room. 


TLE shvious remedy ie ta. prevent 
the two air waves from killing each 
cther by keeping them apart. And that is 
the function of the baffle board or eab- 
inet which completes the Toulspeaker 


os 

ithe dynamic speaker bale board iain 
no sense a sounding board like that used 
in a piano to reinforce the vibrations of 
the Strings. “Theoretically the bate 
board sold be icapable of ‘iain 
i simply «partition to keep. the 
front ‘waves and back waves "from 
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exterminating each other. An ideal baffle 
board would be one made of solid lead 
an inch or two thick. But such a baffle 
‘would weigh about a ton, and the expense 
would make it impract 

‘The use of a batfle board is, of course, 


tha amples way for you'to got pood Fe 
sults out of a loudspeaker. However, 
Sher meets of te fey may ren, 
ap tel hans in hor ok the lca of 
being’ large sad gy board nt 
Fiving room, Consequently, Sour problem 
in to overcome nee objections wh 
yhamic baffle hea 
Bint wilfave the best tone quality. 


IGURES 2 and 3 show a satisfactory 
solution of the problem. ‘The batlie 
board is made of two sheets of plywood 
Tit a laver of can fer board between 
Te forme an excellent soundproof 
ons ‘The cross bracing at the back. as 
town in Fig: 3, gives nity and helps 


to prevent 
vhile ie den of this, particular 


battle there is 0 
mete leilts dies: Tee ecotene ie 
top and side outline to suit your own 
ideas or to harmonize with other fur- 
sishng inthe room. Tt wo ner 
to have an ugly, gaping hole showing in 
the center of th baile hoard, where the 
dynamic cone is fitted. The hole is there, 

course, but itis conceated by w light 

wolstery fabric which is stretched over 
the entire board. Any sort of fabric can 
be used. Cotton print is good and also 
cheap, Tt will be well to let the lady of 
the bouse pick out the material, ‘The 
rim of the board is covered with upholstery 
‘edging and studded with brass-headed 
upholstery tacks. Here, too, your own 
ideas may be allowed ful play: 

‘The only Somat restriction in the 
design of the baile board is a predeter- 
mined figure for the distance from the edge 
‘of the hole in the center to the nearest 
get ‘the genase distance arene 
the low note reproduction you will pet. 
‘The rule is to make it not fess than one 
cighth af the wave length of the lowest. 
note you want to reproduce. 


‘OUND travels at 1,025 feet second, 
fand_ you can determine the length of 
{© sound’ wave of any_given frequency 
sup’ by dividing 1.025 by the tone fe- 
tency. “A tone sibration of 100 would 
iMerefore ‘be 10% feet long. | Dividing 
fagan by 8 ives a trie less than 1518 
{ches as the minimum distance from the 
erlge of the baile to the edge of the hole 
{f Son want to reproduce tones down to 
fone hundred a second." The smallest 
posible baile board which would give 
ou this frequeney would therefore be 
Eile 59 inches in diameter, aeruming that 
you have a pine-inch hols ta the seater 
Intront of the dynamic cone. “If you 
want to get down to 80 eycles, the bale 
toard would have to be nearly nine and 
ne half feet in diameter. 

Te must be understood that the effect 
of the baffles not as sharp and definite as 
these gre would indicate The Sic 

jc would give you some response at 20 
cyclen and 20 on: For practical use itis 
pot noseary to mai the bale any 
Iirger than the one shown in Fig: 
measures 04 inches from top to bottom 
and 48 inches across, ‘The radius of the 
curved top was deawa from the center of 
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the hole for the cone and is half the width 
of the baffle. 
A screen baile of this tyne, decorated 


is at the sametime the simplest. cheapest. 
fand least troublesome way of getting the 
best possible results out of any make of 
dynainie speaker unit. 

‘Note that cheap lumber from old 
crates can be used for the back bracing. 
since the back of the baile does not show 
‘chen place in postion in any convenient 
comer of t 

“Many owners of dynamic cone speaker 
units have attempted to fit them into 
cabinets instead of using baffle boards. 
In most every case trouble is encountered 
with resonance effects caused by the air 
Space confined in the cabinet. A most 
Unpleasant and decidedly unnatural “bar- 
rel tone” is produced. ‘The tones in 
musical selections that coincide with the 
resonance period of the confined air in 
the cabinet are overemphasized. ‘The 
music sounds as if it were coming out of 
the bottom of a well and the announcer 
sounds as though he had a throat about 
1 foot in diameter. 


Ti Spent init ie trate 
by ting the front ofthe cabinet with 
a thick bale "board made of sound: 
Skecrting case Ser materia, which io 
sold in Large shoves, ‘Then ibe cate 
inside surface of the cabinet must be 
lined with the same material or with 
thick layers of felt. A special cane 


fiber board that has remarkable sound 
absorbing qualities has been developed for 
such purposes, as well as for use in cutting 
‘ut resonance in broadcasting studios. 
A standard size piece of this material 


— 


ig. ¢ Topreret um: 


6 


ig. 1. Note that its surface 
with Boles. These extend 

three quarters of the way through. 
are occa 


THE stiectof a cabinet on the dynamic 
cone loudspeaker should be the same 
ppg Tt should keep 
‘the sound ws 


re from the front of the 


tee you ond ently ltsinate the 

save fron the back of the cone. “At fist 

lance it would seem that inclosin 

SS cabinet with no opening except the hole 

sccorplish just this 

cs jot work 

fut that ws ing the air back of 

Sioervinahement wecsiane 

and prevent the free motion of the cone, 
‘ith disastrous effect on tone quality, 

The back ofthe caine should be et 
catirely open, ax shown in Fig. 4, to pre- 
‘vent this effect; or if the outfit must be 
Placed where the back can be seen, then 
over it with thin alk or cotton cloth of 
a color to match the cabinet. 

The effect of lining the cabinet. with 
souncd-absorbing material isto absorb that 
Portion of the sound wave that strikes it 
tnd thereby" prevent. it from being. re- 
fet act gine aon ore 


that a baflle board applied to an. or 
nary magnetic cone speaker would result 
in an outfit just as good as that 

Fig. 2. Thatis not s0, because the ordi- 
nary magnetic cones, not capable of 
reproducing the low frequencies an 
because the magnetic cone has almost no 


h special 
“ " a batfle 
obtaining the proper mate- 
nas cabinet, address: your 
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How to Hook a Phonograph to Your Set 


Useful Ideas for Radio Fans 


Electrical Pick-up Simplified — 


The Secret of Good 


Tone Quality—Special Receivers for Special Needs 


JHE, conventional method of 
Thooking the electric phono- 
the radio re: 
tute a special 
plug for, the tube in the detector 
focket.. This method gives good 
rewults but is somewhat. incon- 
enient because of the necessity 
of removing the tube each time 
you wish to shift from radio re- 
production to phonograph record 
ction. 
sate novel device pictured 
gets around this diffi. 
salty iad posal ping i placed 
in the detector socket and the 
tebe peonpe exe Inetad is toe 
holes in the adapter, ‘Then the 
special switch is mounted at any 
eel ak on So pet 
the receiver 1 phonogra 
Scone oes 
‘nds shown at the lower right 
theillustration. Theswitch plate 
marked “RADIO” and “PH 
throwing the switch instantly changes 
from one tothe other kind of repradue- 


Sifu thi pectal switch or the ond 
ary plug attachments accomplish is, 

to connect the electric pick-up 

ut terminals of the frst stage audio 


graph pick-up to 
ever fr to al 


is provided on the 
panel into wiht the cord from the 
onograph pick-up may be p 
fame cod" attained. ‘To ft vue viet 
to your set, tse a double-cret 
ct prgl cot comme bee AB 
terminals of the fret-stage atxdio trans- 
former to the upper and lower lugs on the 
jack. ‘Then connect the wires that were 
Connected to these transformer terminals 
tothe rin om te ack Make 
tire that when there is no plug in the 
Hack the creat wl be reocel by tes 
rings, just as it was before you 
inatlled the ack: Ta other words, the P 
terminal of the tranaformer “must be 
Connected to the wire from the P terminal 
of the detector tube socket. 


Tone Quality from Records 


ODERN methods of electrical re- 

conding give us phonograph records 
hat contain ‘in the, wavy. grooves 2 
remarkably tre record of the actual music 
tr mech,” However the electra pck- 
Gp isnomiracle worker, Ailitecan das to 
convert the mechanical motion of the 
needle into equivalent letrcal impulses 
fh the tone quality ofthe ie fing 
from your loudspenicer. wi = 
Bova tonarsenmaniay cussiaraies 


(ontaoely trem tadio” to. phosagraph reproduction 


compen id condenser plates 
‘or aluminum, be- 
Cause these Ihave little re- 
sistance to the flow of current, 
Shereas bakelite, hard rubber, 
fiber board, wood, and glassare 
used to stop current flow. 
However, no metal in a per 
fect conductor of electricity. 
and the insulators mentioned 


Felatively poor insulator when 
damp. 


to loudspeaker volume, If you have 
aun old-style receiver fitted with poor 
seco tradarmers, ae your loud 
‘speaker is of an obsolete type, the 
‘modern record will sound no better 


duction from the same. re- 


ceiver, High quality reproduction 
is the same rer the 
original sound impulses come from 


the detector tube of the receiver 


iy, well operating 
trical pick-up. ‘The possible vol- 
ume without distortion either on 
broadcasting of from phonograph 
records, is hnited by the type of 
power thie that is used in the last audio 
Mage of the radio receiving apparatus, 


Special Receivers 


HILE the radio demands of most 
people are supplied by the con: 
ventional radio recelver, there are many 
cases where a special receiver can be 
designed that will give more satisfac. 
tory results, For example, take the case 
‘of a partly deaf person located reasonably 
near a number of broadcasting stations, 
‘To obtain sufficient volume from a loud 
speaker to afford good hearing for sich a 
person would mean the use of a set 
capable of tremendous volume on, the 

The volume would, infact, 
have to be maintained at's level objec: 
tionable to anyone with normal hearing. 
‘You couldn't operate such an outfit in an 
apartment house without getting in 
fone with neighbors above and be: 


Pe ney oo tobe 
apes 
‘of a stage of radio-frequency amplifica- 
tion to provide selectivity, a detector, and 
Paper epee 
Build it for storage battery or dry 
tubes, as ot ie a not woh with 
See cece ah eerie eg 
the plate volt down to for ive 
volts. That noha on a plain tube 
will handle all the volume a pair of head- 
phones will stand—plenty to afford 
hearing to anyone Sot stove et lin 
pre ey terete 
age, and the need for C-batteries wi 
result in an inexpensive and easy-to-build 
oe 
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Build a Radio 


You Can Be Your Own Designer, Follow a Blueprint, 
or Assemble a Kit Set—Which? Here Is the Answer 


‘OU can tackle 1 
ing yourse “ 
in any one of three different ways. 


If you understand what each 
component in the radio, circuit actually 
‘accomplishes, you can design your own 


receiver, ‘This means working out a cir 
that will meet your particular re- 
rement, choosing apparatus based on 
the electrical characteristic of the parts 
salable and then proceeding with the 
construction and wit receiver 
Sceorting to your own Hens. 

Y ‘earn a lot about radio by 


ng thie method bat if you area 
cr it is likely that the experience 
‘prove costly and the results won't 
mount to nue 

"The second way is to obtain a blue- 
print showing you how to build and wire 
Ife receiver sad what parts to use. “By 
ising a Porvian Sctexen  Moxruty 
radig blueprint you wil be following this 
inethod. “tock abort doce not save 
you any of the at ilding 
ite receiver, but it does save you the 
trouble. of “Aguring. out a ireuit_and 
‘hooting parts for it In other words 
the desing all done for you. If you 
accurately fellow the blueptiot and in- 
ttructions, you can be sure the finished 
receiver wil gi Tests, because 
you wil be duplicating the model receiver 
irom which the blueprint was mace. 

meee s eooplan Bit pert ‘Ths 
purchase a complete hit of parts. ‘Thi 
Wray is easlest because you don't have to 
dal, saw, of fle anything. All the parts 


By JOHN CARR 


are supplied 
nat 10 that, in effect, yon 
complete receiver in knte 
‘The front panel and the metal base both 
come drilad for the parts to be fitted to 
them. ‘accompanying the kit 
contains all the various screws, nuts, 
such small hardware, as well’as special 
parts needed in assembling the outfit. An 
pene stl On cisamerna vitae 
with the assembly and wiring. 

‘Assuming that you want to” build a 
receiver, which method should you adopt? 
{he Ga we can droga, braun f3ou 
are expert enough to fllow it, you won't 
teed sivice. ‘That lentes a’ choice be. 
tween the second and third methods, and 
‘eiding between them depends ou 
umber of factors. 


SSENTIALLY it hinges on whether 
‘you like to do simple. home works 

jobs, such as drilling holes and using 
{fools as a hack saw or file in the opera- 
tions needed to fit the dials to the panel, 
the panel to the baseboard and, of course, 
the construction of the baseboard itself. 
If you already have a home workshop 
where you make things, the mechanical 
‘work of building a receiver according to 
a Porcian Sctexce Moxtatx blueprint 
will seem extremely simple. 

‘On the other hand, you may have no 
workbench and none of the necessary 
took Tn that case to build @ receive 
requiring mechanical operations, you wil 
have to purchase tools and find a place to 
do the work. 


Here is where the complete kit fits in, 


ike ony aero ond 
other equipment you need is 
a soldering iron and a. suppiy of rosine 
Core solder. "An electric soldering iron 
‘wll be found very convenient and will 
Save much time, but equally good work 
Gan be done rian ondinaey sodcrng 
copper, fe proper ter jerature 
on the kitehen stove. 


(THERE ae, of course, inferior radio 
Kit sets on the market, just as there 
‘are inferior complete radio receivers. Be- 
fore you buy. therefore, it will be well to 
write to the Popular Science Institute of 
Standards for information as to-which 
radio kits have been tested and ap- 
proved. You naturally want to know 
that the cireuit of the kit set is good. that 
the parts are electrically and mechanically 
suited for use inthe circuit, and that the 
parts are accurately made'so that they 
‘will go. together without trouble. 


England Seeks Fog-Proof 
+ Building Materials 


bling effect of England's foggy 


‘gases of the air, notably 
dioxide, combine with building materials 
to form acids destructive to. stone and 

ritish 
Tales ‘action. Re- 


cently it was revealed that Westin 
Abbey, the Houses of Parliament, and 
‘other beg een weakened by 
such atmospheric action. 

‘Since nothing can be dove about the 
climate, scientists are secking new con- 
struction materials less easily affected. 
One of the first steps was to test the limes 
and cements on the market. Samples of 
each were burned in a rotary kiln while 
fone of the experimenters watched the 
dazzling mass of flames, and a pyrometer 
recordal the temperature. at which the 
material was consumed. ‘The lime and 
cement which burned and crumbled most 
slowly yas considered the best to with- 
stand the action of the atmosphere. 

‘Another experiment determined the re- 
sistance of piers, columns, and walls made 
of brick. A'compression-testing machine, 
electrically operated, exerted a pressure 
‘almost equal to the weight of the world's 
Inrgest locomotive upon them to find the 
strongest mortars and bricks. 


Discovers Vast Plateau 
on Brazilian Border 


FERTILE plateau, larger than the 
A state of Maryland, was discovered 

‘on the border between Brazil and 
Batch Gebon bye Drastaneray alter 
General Candido Rondon, while making a 


forvey of tab unesplored regia 
Tie cectsetng nts tas apecncath 
of the 


mse port he emer 
upon “a vast plain of rich 
Ter exten’ be believes, frat least 15000 
‘aquare miles, General Rondon was one of 
the men who accompanied ‘Theodore 
Roosevelt down the River of Doubt- 
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Physician Feeds Patient 
‘Through Pores in Skin 
TTERNING back ine perhaps iin 

years, when the cart searliestinbab- 
tants, the protozoa, or unicellular a 
tal absorbed food through their micro- 
scopic bodies, Dr. Karl Stejskal, a Vien. 
nese physician, recently demonstrated 
‘that the pores of the human skin will 
‘act as mouths, and that man may be fed 
‘through any of his body. 

Confronted with the case of a patient 
whose digestive organs were diseased to a 
point where starvation was almost iney 
Table, Dr. Stejskal conceived the idew of 
rubbing essential foodstuffs into the skin 
‘of the man's back, In this way 
ieting sal 


ates, and six ounces of prot 
to the patient in this novel manner. 


Zoologists Seek to Save 
Whale from Extinction 


ALES are in danger of extinction, 
according to Dr. As Brasier Howell, 
zoologist at Johns Hopkins University 
Modem pore boat and improved equi 
meat, he points out, have increased the 
atch unt nearly 80,000 of the oll-pro- 
‘acing mammalsare now killed each year, 
herein during the entire forty ear 
when Yankee whaling was at ite 
moe than 109,00 whales were] 
Except forthe finest grate o 
fag ofl, such a i need ia aclontife instru 
ments, ‘whale oll is not. needed. Dr. 
Howel believes substitutes should” be 
fou in der decrease the al 
els secretary of the Amer y 
Mammalogisi, the aim of which js inter 
national ection to save 


Six-Ton Slate Block Hoisted from Quarry 


fOISTED like a fish at the end 
six-ton block 
of sate cently as removed rom 
the bottom of a 80 fook quarry in 
Pennsylvania. Subsequently the 
slate was cut up into small pieces 
for rouing. Weekmen with thin 
boat wedges split out the layers 

‘So great is the waste in preparing 
ste for mare that seen ye 
percent of, the. product brought 
from the ground to be thrown 
away. The mountains of material 
Niuble behind the slate lect the 
Picttre are pet of the waste is 
Tevded. dosing opestions of the 
can 

About half the slate quarried in 
thet tal ats comes em Pen 


Walnut Trees Kill Plants 


S EVERY woodsnan knows 
vegetation will not grow under 
sralaut trees A. chemical powson 
ccxuded by the walnut tree's re- 
spenahle Breet F Davi of the 
Trginia “Agricultural Experiment 
Station, bat discovered. "He suc 
‘ceeded in isolating this substance, 
‘which he has named “ juglone.” 


‘The huge sis-toe slate Block lifted 800 feet out of 
Terge Penmayivania quarry. Ip the stance may be 
Sten gest mountains of wate from the Qualys. 
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Researchers Baffled by 
Six Radio Mysteries 


ADIO researchers are looking for 

answers to numerous questions, 
rong them ones such as: 

Ts there any difference between trans. 

io waves in the direction of 


‘ents indicate that there fs If so, why 

Doce it make any diflerence to. the 
radio waves whether they travel along or 
across the earth's magnetic field? 

Why is tranamision over water easier 
Ja gore parts ofthe weld than i others 

Is there a limit in wave length beyond 
which transmission over land is prac- 
tically the same as over water? 

What causes the foniation of air to 
form the Kennelly: Heaviside laye? And 
racho waves above n certain feyosney 
penetrate that layer and then fail to 
return to earth? 

Who eam answer these ques 


Tear Gas Warns of Poison 


IE. inclusion of tear gas in poisonous 
tion used to kill microbes and 


U, 8. Public Health Service. 
amount of this gas, the 


and will give warning in time to allow 
escape from the poisonous products used 
in the fumigation of vessels, 


Sandbags to Strengthen 
Wrists of Pianists 


PIANISTS can play better I they w- 
pend sandbag weights, from their 


wrists during practice periods 
Ihe belief of Huston Ray, a musician of 
Lae Angeles, 


ie aid to piano students in the form 
id leather bags weighted with 


rinciple, he says, is the same as 
ployed by the Greeks. who ear- 
ried weights while practicing jumping for 
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the effect of “giving wings to the 
fingers.” while their continued use 
strengthens the wrists and fingers, 
enabling the player to attain more 
power in the fortissimo bars of a 
composition. 


Divider Slices Pies into 
Cuts of Equal Size 


MAKING the guesswork out of 

pie and cake, a new 

device assures. restaurant "patrons 

that they will receive pieces of 
‘equal size, says its maker. 

“The pie or cake to be cut is held 

firmly upon a turntable by adjust- 


ing the number of cuts has 
Jinto the blade 

ieces, a lever 

ng the turntable ‘ahead after each 


movement of the hail. ‘The ner lever 
permits to be divided into 
From three to thirty-four equal cuts 

If it i desired to change 


altering’ the mumbr of ets Pastrie 
frm Seven tg Ure fc iter, 
find up to eight inches in. height, 
handled by the machine. 

“The malir adds that the device satis- 
fee customers because all get cal cuts 
fo the moving area ne, the 
Iachine i easy to Keep clean. 

Want White Hair? Then 

Use X-Ray “Bleach” 

fS YOUR hair taming prematurely 
Teor tim espe aes 
Ul coe of your parctts bad bai of a 
color diferent fram yours AL leat 
that is the conclusion reached by sooo: 
ats of the University of Pittsburgh 
Fier a erin of tests they conducted to 
tucertain wi the hair of tome persone 
tis ry oF white wor than at of 
others 

‘The eapeicmats wore aide with 
gumer" tice” Espsng tem te 

wh wl tes Ea 3 

et reed Gat young 

Trice with conts‘of the same’ color at 

those of both their parents showed the 

Preston rettanes sguie tocang wise; 

Sinle those with parents of, diferent 
Colors were “Bleached” in shot order 


Paints “Einstein” Pictures 
of “Energy” in Art 
RT paintings that 


penko, Ukrainian artist, His new form 
‘of art, which he styles “Archipent 


unique creations, consists of 110) 
ontal rollers, each bearing 
painted canvas, 

Tooter bo that aw 


tormake. Tt takes £00 hours to reproduce 
the myriad small studies required for 


the canvas. A machine for home use 
‘cost 830,000; s0 far there is only 
‘one in existence. 

‘Spectators saw chat 
into one another in a d 
‘one of Archipenko's unique canvases. 
First appeared colors spreading as oil 
‘on water; then followed in quick succes- 
sion an Indian blanket pattern, a female 
figure waving an arm, ® lavender cone; 
another figure whose costume changes 
color, a checkerboard, a vase of flowers on. 
a table, and a panel reading “Dedicated 
to T. Edison and A. Einstein.” 


Sees “Magic” in Medicine 
HE all the advance made by 
inne octal i ail cn 
in magic, in the opinion of Prof, 
Tyan’ Thorndike, noted” historian of 
Colaba Universit“ cones 
cis practiced on the patient, who 
ust be cheered and distracted,” he says. 
‘Sending a man to Florida or out to play 
golf is par with the ancient practices 
of the ‘men, but both inspire 
confidence that the Daven is going to 
get wal, Thorndike deca 


Dials Show Time-Table of 
Trains at a Glance 
ERSONS who have difficulty in 
figuring intricacies of 


the fnteicciea of a ise: 
table will be interested in an automatic 
device which is-0 unique feature of the 
Piccailly Underground Station, recently 
pened in. London, A complete Unie 
ite ag for the eps of ps 
sengers waiting for subway trains. 

‘Say teserd’ sox only tae Gime 
ins on the various lines are to arrive, 
tao thei sctual postion, st te 
ent Ifa train is Ite, ite 
mig the rails can be followed by Shoe 

iy station, the heart 


the waitis 
he 
ondon tubes, was designed to 


day 
In the picture above, one gitl is show 
ing two others how to “see how they run" 
‘us recorded on the station's dials 


Underground Gold Vault 
als Hugo’s Fiction 


LE fiction of Vietor Hugo and [Eugene 
"Tice te wie airing and ext 
ous doings in the maze of sewers and 
tunnels underneath Paris are described, 
has been rivaled by fact. ‘The Bank of 
France, after three years of work by 
nearly 1,300 men, has completed con- 
struction of subterranean hiding place 
for the #1,000,000,000 gold reserve of 
France which, for imagination of design 

ingenuity of construction, —sur- 


pistes, anything “conceived by” those 
‘Two hundred feet underground 
the gold chamber containing the 
Secret vaults covers an area of two 
and a half acres. It is separat 
from the street surface by forty feet 
‘of water and fifty feet of rock, the 
latter forming an arch over the 
water, through which secret ays 
tem conveys the air supply. In the 
event of war or revolution, more 
than 1,000 men, aafe from bombs 


and. gas attacks, could be accom- 
modated in the spacious under. 
ground rooms to the nation’s 
treasure, even the bank 


itself should be demolished overhead. 
Food is kept constantly on hand 
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for just such an y. There are 
kitchens, stoves, beds, chairs, and other 
Seeaiity sonbetne bee fare ot 
for a force 

men, by electric elevators, 
ue has to pas sic tel towers 
with revolving doors, operated by clec- 
tricity, to reach the vaults. In case of 
serious trouble, the elevator shafts can 
he flooded. 

‘The walls and doors are of steel and 
onerete, twenty feet thick: | ut if, 
despite Precautions, an enemy 
should succeed in penetrating, there are 
timate means of defending the gold 
reserve which remain the secret of the 
French government. 


Folding Bicycle Carried 
Like a Typewriter 
A COLLAPSIBLE bicycle which can 
be ridden toa station, folded up, and 
taken on a train in a small suitease has 
baa cht out by a reget Laid 
maken, Hie expects it to be popular 
fimoag city dwellers who have no space in 
their its to store a full-sized 
machine, but would like to ride a bicycle 
{ova o to and from the station wen 
ruveling. Commuters also are expect 
to find special use for the bicycle — they 
‘an ride'on it to the railroad station in 
the morning, check it, and pedal bome 
again in the evening. 

In spite of the small size of the wheels, 
it is said the machine is sufficient- 
ly high to attain a ‘of twenty miles 
tour on level ground: and ta 
Constructed strong enough to support 
ian of more than the average weight 
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Newspapers from Cornstalks 


EWSPAPERS, magazines, and a 
book, recentiy made from cor 
talks, represent the latest step in util 
ing waste products of the fart. “Tn 
Pressroom of a newspaper plant at Dan- 
Vale, Tis covasalt paper Pas usted for 
the fit time in actual competition with 
wood-pulp paper and the resul 
have proved satisfactory. 
are being made, to determine whether 
large-scale production of the cornstalk 
pulp paper wil prove economical 
The newsprint made from cornstalks is 
said to look exactly like wood-pulp 
Paper, but to be of stronger texture 
aand to be very white, taking ink clearly, 
"The first book printed on paper made 
from what has been a waste product of 
farms in the past, is, appropriate 
Volume on “Farm Products in nds 
by George M. Rommel, who recently 
made a survey of farm waste for the U.S, 
Department of Agriculture, 


The Same Old Money, but 
in Smaller Paper Bills 


LX, of us no matter how bleed with 
ies money. ‘The new currency to be 
put in circulation this year will measure 
six and five sixteenths by two and eleven 
sixteenths inches. Our present bills 
‘measure seven three eighths hy. 
three and one eighth inches, 

a the whole th exalr money wil 
present the same ‘appearance as 
{hat now in use. One diflerene wil be 
a new distinctive paper which th 

‘Treasury Department announces will 
have greater endurance than the old. 
A small amount of silk is now used 
in our bills. This feature will be con- 
tinued, but instead of being concen. 
trated in rows, the silk threads will 
be distributed over each bill. 


Information Available 


rouse Souter, Moxra 
js glad to supply, whenever 
sible, ‘the names and" addresset of 
tmetulacturers af deviess. men 
tioned. in its pages. Address all 
requests to the Information Editor, 
Porozan  Scaser Mosrmr, 200 
Fourth Avenue, New York 
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How the new safety. ate appears when 
io Ie droge eutomaticelly ae tain oesre, 


Mail Carrier Has “Cireled 
Earth” 


Seven Times 


the city I 
Id., to have circled the globe sev. 
and have 4,000 miles lelt over f 
goord measure is the remarkable record of 
‘a mail carrier who has just decided that 
his fect need a rest and has retired from 
the postal serv 

John B, Ruark, the Maryland “globe- 
trotter” in question, marched an aver 
of fifteen miles a day, 306 days in the 
‘year, for thi ‘years, making a 

les.” The earth's cir- 
+, in round numbers, is twenty 
snd miles. 

In this long period of service, Ruark 
hhas carried about 24,000,000 pieces. of 
mail, or thirty letters for each one of the 
£800,000 men, women, and children who 
tuow inhabit ‘Baltimore. 


Pedals 175,000 Miles on 
Bicycles in 20 Years 


EARING out three bieyeles in 
twenty years, Charles A. 

former Chiet ‘of Police at Baston sta 
pedaled 175,000 ‘miles, more than 
'motorists would drive a ear in the 
ath of time. ‘Statistics show that 
erage automobile owner driv 
approximately 8.000 miles a year. Sixt 
seven ears old, Stoops covered 8 
miles last year and, although his ea 
bieyeles did not have eyclometers, he is 
sure his average mileage in the preceding 
‘years was higher. 
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Crashless Crossing Gate 
Bends Like a Bow 
SL SES 
oe the ac as occasionally 
ee ca mat 
tring” of the bow ie componed of to 


ipported 
by a frame of spring stecl forming’ the 
curved boy. Between the “string and 
the “bow” isa space of five or six feet to 
allow the cables to give when struck by 
tnoving automobiles The ables face the 
‘motorist as he approaches the crossing. 

‘When the gate is lowered, a loop at the 
‘end of the bury drops over the post of a 
hydraulic snubber. ‘This suubber is ca- 
pable of moving back six feet.."The im 
pact of a colliding vehicle, after bending 
the bow. forces back the snubber, thus 
easing the Blow. The device i mid to 

Have stopped 4.000-pound cat trave- 
ing thirty miles an hour, wit 
tat shal feet wcthout damaging ctber 
the machine or the gate. 

“The safety of motorists who find them- 
selves trapped between lowered gates is 
also provided for in. the new 
While the locking deviee on the snubber 
post prevents gate from open- 
tne toward the track; it doos not inter 

wil it in the opposite die 
rection. Thus the trapped. driver can 
force the gat w with the nove of his ear 

he operation of the gate is ent 
autoratl, "Eisetie ceata Koop 
closed a long as a train sin the danger 
rone. thus preventing motorists from 
rushing on the track in front of a second 
train after the first has passed. 

"Ths weigt of the gate is 20 evealy 
balanced. that it can id pon an 
automobile without damaging the top. 


A Riveter for 50 Years, 
He Claims the Record 


T. YOUR nerves jump at the staccato 
ae of the riveters at work on a new 
steel building, you can appreciate some- 
thing of the job of Ex Fay, of New 
York City, who listens to that music 
almost every day. He has been a riveter 
for Blty years Pay, who i sicty-five 
years old claim the ditinction of 
Ife cleat riveter sill on the jb. Hin co 
worker, F. Smith, has held rivets for Fay 
Toe the last thirty years 


ine car hits the eat, the steel “string” of 
the bow gives, and anubioer lesen shock. 


Smallest Torch Reveals 
Microscopic Life 

HE. world's tiniest torch—a light 50 

sonall that it will illuminate the inte- 
rior of a single living cell under a 
scope—is proving an aid to laboratory 
{investigation at the University of Pitt 
burgh. The instrument consists of two 
peneil-shaped pieces of quartz put, to- 
ether like pincers with the points, which 
Ser traen down, fier than thw of 

les, coming together. 

As a result of quartz's unusual affinity 
for light, a violet ray introduced at, the 
large ends of the ocere Tega will be 
carried to the small ends, which then are 
used to light infinitesimally small frag- 
ments of matter placed under the micro. 


{for examination. 

With the new device, called the 
croradiator.” investigators are enubled 
penetrate into the heart. of single cel 
nd study processes in the growth of 
Iiving organisms. 


Gas Masks to Be Used in 
Fight on Hay Fever 


ERMAN scientists have adapted the 
ong mask of Warid Wor fans to mat 
in the battle against flower pollens that 
cause ny fever and which ae belived 
responsible for asthma. ‘The new mi 
filters the pollen out of the air just as the 
war mask did poisonous gas. 

How fine is this filtering process may be 
realized from the fact that the grains of 
some of the troublesome pollen are less 
than @ millionth of an inch in diameter. 


0 


Aerial Camera Snaps 

‘New Canyon Bridge 

TOW a man-made spider's web 
igrosbdins tocornatie oes 
istevealed ina reman 
raph taken recently from an ar- 

ie fying’ above the ‘Marble 
forge of the Grand Canyon of 
the Colorado, in the northwest- 
mu part of Ariaoas, Tt shows the 
Sted span of the new highway 
Iridge being completed across the 
Gorge below Lee's Fery. 

Ta region of untaited scenic 
grander, 3 eat the par 
fst town, this span, 10 feet long, 
fina been erected atm cost of 
£90,000 to open up hitherto in- 
Accenible regions ia Arizona and 
Utah for tourist. rave. The 
bvidge reaches out over the ean- 
you ith.» sheer drop under it of 
early 300 feet to the waters of 
the viding Colorado. River. 
Some of the tremendous obataces 
whith ‘engineers, were forced 10 
‘overcome fn fs construction were 
late not Tong ago in POrCLAK 
Scusen Mowry 


Detects Secret Message 
by Shading of the Ink 


PEVER you have ceasion to ince a 
secret message in a letter be sure to 
write the entire missive with a well-filled 
fountain pen and not with an ordinary 
pen which has to be dipped into ink. A 
[ira handwriting expert discovered the 
other day that part of etter consisted of 
fa secret: message by studying the manner 
fnwhich the writer had replenished his pe 

‘The letter was written from begin 
to end in plain English and contained no 
corte symbols nor cryptic language of any 
ort. But the expert saw that a certain 
paragraph had been copied, while the rest 
‘Of the missive was the writer's own spon: 
taneous expression, 

‘When we write down our own thoughts, 
‘we unconsciously dip our pen at the end 
‘of each sentence, the first letter of the new 
fentence becoming heavier as a result. 
But, when we copy, the pauses and 
Wacker letters cur more frequently. 


which he finally decoded. 


Gunny Sacks from 
Banana Trees 


Bw trees may 
yield fibers to take the 
slate flees terol 
ture of gunny sacks used to 
ci ei ener he 
Wi hret Soca 
invention for utilising the 
tree fibers for this purpose 
Se esa aie ate 
bee 

‘$6,000,000 worth of jute 
aie Weppingat cafes The 
wie iinet cares 
Oe ped 
Ban fomtg *Ecientta 
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hemp,” is obtained is grown chicly in 
India and, to a limited extent, in China, 
Formosa, and. southern Japan. Partly 
successful attempts have been made to 
row it in the South Atlantic and Gulf 
Scctions of the United States 

‘Attempts to. naturaliae it elsewhere 
have failed, so the supply i limited and a 
bstitute in the form of tree fibers w 
mean a great saving to ahippers: 


A Trainload of Gasoline 
Goes Up in Smoke 


A Sno para scke darko the 
sky at Zyba, ‘Kansas, following a 
recent railroad wreck in which twenty- 
seven tank cam filed, with lng 
jumped the track, piled in'a tangle, and 
anki dames All ot the Salote 
cargo, on its way north from the oil lds 
of Oklahoma, was destroyed bythe fire. 

‘The photograph below, taken when the 
fire wan at its height, shows the immense 
cloud of dense black smoke that rose from 
the burning gasoline. 
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Lower California Is 

| Rising from Sea 
OWER California is stealiy 

"rng from the sen, ncvording 

to a repart of the Netieal Gor 
fraphic Society. ‘The area of the 
Eegetke poston eorvers hye 
sia i eres whe ie 
Gull of California, separating it 
from the mainland of ‘Mexico is 
losing width and depth 

Such rising and falling of the 
carth's surface go on continually 
fa rewilt of shifting weight de 
to erosion and other causes. If 
the earth were sige, the report 
seen a i ot at fe 
sreigt of ico sets wod tv grind 
Ings of waver. there 
trould be no dryland today, uty 

ead, an ocean two miler deep 
Ting the whole glabe, 


be masses of relatively light solid 
matter, floating on hot, glass 
material forty or more miles b 
low. ‘The ocean beds are believed 


to be un hy heavier solid 
matter which does not float as 
high as the continent. n ‘The 


carth's surface is constantly being dix 
turbed, $0 it must bulge in, one place 
snd sink in another to regain its balance, 
Somewhat as a tight-rope walker flings 
ut an armor draws it in to restore 


i 
sed land to lft gradue 
ally against the lowing river, ‘Th 
great depth of the Canyon accounted fo 
‘Other parts of the earth are known to be 

ing. Southern Denmark 


Light from Tumbling Suns 
Arrives in 800 Years 


'N THE year 2729, some astronomer 
‘will be able to ascertain whether two 
iiant suns, which were seen rolling atound 
tach other in. space a few weeks ago, 
factually existed in 1929, when they were 
‘observed for the first time, or 
whether they passed out 
the universe centuries befor 
The light of these two stars, 
seen recently by astronomers 
at the Mount Wilson Observ- 
ory, in California, takes 
£800 years to reach the earth, 
s there is no way of taling 
Whether they til exist 
‘What the astronomers 
establish, however, was that 
they tumbled about each 
other, that one. was more 
than five times as large as our 
sun, but weighed less than 


distance as such matters go 
in space, for we are separated 


from our sun by about 


90,000,000 miles. 
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War Birds Flit from Floating 


Aes 


NE. of the great floating 
ts for war birds is the 


British airplane carrier 
Furiows, which is equipped with 

eviees to increase the 
ellicieney of machines flying at 
tea. The “rool” of the vessel 
formas the broad expanse for the 
cceanie flying field, From. it 
elevators lower and raise the 
planes to and from hangars and 


ir hops provided “to howe thew 
when not in use. 

‘When the Blackburn-Dart war planes, 
used to train naval pilots on the Furious, 
swoop to a landing their wings are folded 
back by mechanics before they are 


placed upon the elevators, so they will 
‘eccupy less space in the vessel's interior. 

(To prevent planes from running, off 
ccdges of the deck, when making a landing 


in bad weather, a heavy fence has been 
tae Ce for cod eo pons 

itform. iis guardrail is ited out- 
Meard at an angle 30 it can stop the 


Salamanders Grow Eyes 


“FEYBLESS” salamanders, born, in 

leep caves, eyes wi 
reared in. the light, according to G. K. 
‘Noble and Sarah H. Pope, of the Ameri- 
an Museum of Natural History, ‘The 
‘organs of vision, apparently are 
merely dormant, they found. 


Huge Searchlight’s Beam 
Will Guide Air Liners 


‘OU can stand upright within an 

immense searchlight ‘recently ‘com 
plete in England for use at the famous 

at Airport. It is seven fect. six 

inches in dinmeter and, mounted on its 
Platform, stands fourteen fect high. 
felt aberator of the huge night side 
(or tir liners site upon a seat 
above the platform and directs the beam 
of light by means of cranks and gears 
ipocee Igpt al bobs he et petal 

wer light, said to be the most 
ver but, penetrates throug the dark- 
hess will be determined when the search- 
Tight is put into regular operation. 
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‘Towering in ters of hangars lke» dovecote, 
{he plane enerler te tuly = buge Boating est: 


machines without damaging them. Heavy 
metal screens, swung up. to break the 
fee ofthe wind nest weather, able 
parts of the deck and give added protec: 
Ma andi pot a 
During practice maneuvers, the ma- 
ging th of oer the ir, ah 
ing at signal from oficers in the 
eopat fh ota nod of Waveney bot 
a air liners take flight under direction of 
fn officer in an airport tower. In charge 


Nest Built Like 


Dovecote 


Oficer in the contol 
Tyee when tn take of" Bpetal 


se in, wedge 
like formations of six, oft 

hundreds of miles before spiraling 
down to a landing on the mother 


ship. 7! lete crew of this 
‘marine flying field includes: 890 
officers and mien 


Finds Babies Are Normal 
Despite Parents’ Ages 


THE ages of parents at the tne of « 
aby" Thave no bearing’ upon 
the norinality of lack of iin the individu 
al, nor does. it make any" difference 
ether one i ob oy 
large family, De. Madge 

‘of the University of Western Ontario 
Medical School, recently reported as the 
result of extensive observation of 111 
pairs of twins. 

If heredity caused defects in one twit 
it would operate the sume way with th 
other of the pair, but defective individuals 
often have normal twin brothers or si 
ters, she found. Dr. Macklin also dl 
clared she had exploded the theory. that 
‘worry or shoek to the mother before biet 
thas any effect upon the offspring. 


Whale Eats Millions of 
Shrimp for Lunch 


TESS thas, t09, dozen shrimp are 
needed to make you a satisfying 
salad. but the whale, largest animal alive, 

ich curiously enough dotes on these 
tt . eats millions of them 
alive for his daily luncheon. 

‘A group of scientists just returned to 
England from an expedition to the A 
arctic, now the greatest whaling gro 
reported that the huge sea beasts there 
live almost exclusively on a. variety of 
very small shrimp, which they swallow 

‘Thesacimp, in tara, subsist on diatoms, 
tiny plants on the ocean’s surface. 


sen oeewe 
the moving 
colony at Hollywood, Cali 
rounded UY pals sad tke’ tepial 
foliage, the alters pide and. cick in 
out pastime of colder elmstes. 
they have been im ection for 8 
sn the cae fhe ae ain 
pond appears with large hot flatron 
Tod mvotha the fee as One would iron 
ftowel gen tablet “Tis & 
iecally to remove rough epots tl 
they ate aes it “fs 
ftbol rafece If Ue fod rent Fie 
ironing” taay be a vocation of the fature 
‘The, synthetic ie" was developed 
and laid by Arthur Ie Maas, » chemal 
tngincer of Low Angcles. A framework 
covered with heavy: screen wire i con 
struc fi sep Over this the 
‘chemical dipped from a caldron with a 
Tae on end ton quiaty. oes 
nod evden seek, For 
surface that ‘ee 
though iti unafected bya blazing mid 
“Naaler skating rinks of apathetic le 
are ued in Germany, as wan reported in 
er oent imue of "Porvian Scumxer 
Reowruu, ‘The imitation jo wed for the 
German rinks, however, is formed from 
fold chemicals sprinkled over a wooden 
floor, ‘(They harden into a smooth surface 
tm which the skates have litle effet 


Double-Walled Pot Keeps 
Flowers Watered 


DOUBLE WALLED flowerpot, the 

inner part | porous ‘outer 
‘waterproof, with the two united at the 
top by a flat rim, was described recently 
by Dr. J. Dean Wilson, of the Ohio Agri- 
cultural Ex it Station, who said 
that extensive experiments proved its 


usefulness in automatically’ irrigating 
plants in it. 

Tnfracred light, "cons of rays 
longer than the red of the visible spec- 


trum, have no effect upon leaves, in the 
bet eer eee 
9t station, but ultra-violet li 
the invisible rays at the short-ray end of 
the spectrum, have a stimulating effect. 
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‘ssi pl, nt eos 
Holiywond's screen beauties 
ies ecg conte, 


Giemical over 8 meshed 


One Twist of the Wrist 
Sprinkles 10 Acres 


IKE turtles drawi 


‘losing their shell 
ler installed recently inthe sheep mead 
gy at Central Park, New Yor coo 
isappear into the grow tight 
‘covermgs over themselves to give the 
meadow a smooth surface when the 
water is shut off. By turing a. single 
‘valve, park workers can sprinkle the ten- 
acre meadow. 
ohn A Brooks, inventor of the 
unusual irrigating system, was present 
when the sprinklers were tried out for the 
first time to demonstrate that their action 
is entirely automatic. 

When the water is turned on, the spray 
heads nce above the ground.“ When the 
‘water is shut off, they drop into under. 
ground casings protected by covers and 
remain in this position until used again. 


in their heads and 
‘automatic sprin- 
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Chicago “Hub” for Planes 
Flying 565,406 Miles 
ER the, airways tht lad out f 

the spokes of a 
and express planes fy 
miles « month,” Fourteen com 
according’ to the Amerean “Air 
yansport Association, operate 
Prot i, Moat of this mileage 
rolled up by mail planes, but the passen- 
ger service taking off from Chicago fields 
Bia 18600 mes «month 

‘An innovation in -panicnger plane 
‘equipment will be installed as part of the 
_ om service cs the tS ora ntal 

ir Transport Co this spr 
Thadio tdephoncs, sites to those, use 
on the London-Paris air liners, will pro- 
‘ide direct communication between the 


Tiny Camera Photographs 
Inside of Stomach 


‘TINY camera, which takes sixteen 
pictures of the inside of the stomach 

am fils with total area. es than that 
4 postage stamp, was swallowed re- 
cently by @ convict at Sing Sing Prison, 
New York, in a demonstration before a 
‘meeting of medical men. ‘The instru. 


ment, known ax a gastro-eamera, was 
nny 


designed by Frans G. Buch, of V 


Phe minute fi 
capable of great enlargement, so that 
the exact location and character of gastric 
ulcers can be determined: by surgeons 
hefore operating. 

sixteen lenses, 


two inches long. and half 
diameter, ‘The sixteen, negatives 
ide of t 


This portion of 
ina rubber ease, p 
thrown in the same direction th 
int. ‘The rubber tube, which 
rom the patient's mouth, carries 
is lamp from a storage batter 
tatients go without food jus 
pictures are taken and air is pumped 
{nto the stomach before the camera is 
swallowed. ‘The whole operation of 
the internal photographs is said to 
require but a few seco 


‘Turning on the new 


the ten-acre sheep 


— somatially 
‘Sesdow in Central Park, New Verk- jobs A-Brouks (rg) ie toventr of the appearing ray, 
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Church Manufactures Its 
Stained Glass Windows 


GBAINED elas windows which beau 
ficdl medieval cathedrals, though ex- 
‘quisite in coloring and design. were not 
meant primarily” for decorations, but 
rather were intended to serve the purpose 
of pictured story books at a time when 
illustration was confined. principally. to 
illuminated initials in manuscripts. ‘These 
windows graphically told the worshipers 
of the lives of the saints and other reli- 
gious incidents the ehurch wished to 
Impress upon them. 

Reverting to this olden practice, the 
Inuilders of the great Protestant Episcopal 
Cathedral on” Mount. St. Albans, at 
Washington, D.C, will install an ex- 
tended series of beautifully colored win- 

relate virtually the entire 
y tianity and the influence it 
has exerted on mankind. 

Designers of the Cathedral also are 
following another example from medieval 
times, when the church was the mother 
sand chief patroness of the arts. ‘They 
have established their own stained lass 
plant at Philadelphia, where, under super 
Vision of noted artists and experts, the 
sgreat rose windows and other glass adorn 
tents for the Cathedral are being made. 


Many Uses Combined in 
One Watering Can 
VEL watering can designed for 


half a dozen uses is now on the 
market, A spout at one side equips it to 
fil automobile radiators. A. two-by- 


ht-inch perforated mouth on the other 
ot ira apr for. gardne and 
lawns. It helps in washing ai 

biles, too, the maker says, as 
nishes a steady, gentle shower wil 
‘out splashing. 

‘Applying liquid fertiliser ta planta 
other job for which the device 
was planned, If insects attack vines 
‘or plants, it ean be used to spray in- 
through “the perforated 


Wien ie nt engagd in any of 
these task or in ng 
the’ can oes thing nthe 


‘You can rprinkle the garden, spray insects, ot wash sutoe 
‘with tn novel watering can designed for many outdoor tanks 
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TEACHING poste how tral may 
sound paral but raring then 

to rally a potive boon to 
ema to Oe Bale’ they "sens 
secording 10a Chicago foot specials, 
Dr. Cs Rintelen, who recently gave les 
y letter carriers in Norfolk Va 
il, the postmen were 
keep ‘the feet. straight 
ahead don't toe outtake brik, snappy 


Jointed Handle Is 

Aid in Stamping 
Y PROVIDING play b 

tween the ane 
‘mounting, « rubber join 
the ease with which x 
new stamp can be used. Tt 
allows the handle to be held 
at diferent angles without 
tmarring the impression. 

In the ordinary rubber 
stamp, with dgid handle, care 
must be exereised to keep the 
‘stamp or = = a 
Rrcomplete. The improved 
device the maker says peed 
up the work of stamping. 


poxture for rapid walking 
Canadians Will Use Peat 


To Reduce Coal Bills 


AT fue will be prepared forthe mar- 
PHT ‘Ottaw: d Montreal, Canada, 
‘in @ government. i at Alfred, Ont., 
is practically automatic. It will 
Spete boys b so re 
er 21000 tons of peat brieke™ during 
the winter season of 100 day 
Except wood, peat in the only natural 
fuel fone in quantities i the provinces 
bec. The Department of 
Sites of Canoda hte survey, sapped, 
and sampled more than 250,000 acres of 
pat tin the tr vine T 
Tisten that thes bogs wil yield post 
excess of 230,000,000 tons, thus reve 
{iSttmount of coe tat saat be lnpertedt 


Snake Bites Killed 27 
in U. S. ina Year 


erions died of 
ite in the United States in 
‘according to R. H. Hutchinson and 
Stadelman, of the Antivenin Insti- 


persons were 
ferent. varieties of poiso 


teen by the pygmy rattlesnake, seventeen 
by the swamp rattler; ninety-five by the 
true rattlesnakes of the diamond-back, or 

variety; forty by timber rattlers, 


sight, by praie rattlers, twenty: 
seven by Pacific rattlers, eleven by the 
desert, 


eastern diamond-back, and four by 
“Sidewinders.” 

‘Four hundred and one of those 
were treated with 


eleven dled; of the 
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ocking Out the Heat and Cold 


A Home Builder Finds Improved Insulation Soon We 
Pays for Itself in Comfort and Lower Fuel Bills € pl 
Netrinys> 


S 


By WILLIAM DEWEY FOSTER 


(THOUT comfort, no matter 
how economically’ it may be 
built or operated, a home be- 


comes a mere shelter from the 
elements, Tn recent years, American 
builders have been striving more and more 
to make houses livable and healthy. And 
‘accomplishing this they have found 
lation to be one of thei principal aids 
‘barring out cold in winter and heat in 

‘When al, rchitect, builders and home 
owners realize the importance of insu 
tion in construction, the noninsulated 
home will beon a par with one that lacks 
Plumbing o slighted by candles 

‘A striking example of how insulation 
ray be used to add com. 
fort in summer and win- 
ter is afforded by a cot- 
tage I saw recently 
Riverside, Connect 
Designed by F. Neon 


architect, this rambling 
story-and-a-halfbunga- 
low type home has a 
northwestern exposure 


home of your own, you'll be 

interested in this article, the 
first of a series by distinguished 
American experts, based on the 
actual experiences of house build~ 
ers who have solved the problems 
that every prospective home 
owner must faee.—The Editor. 


I: YOU are planning to build « 


delightful spot in summer andthe owner 
joes thes Se hesmopecll meds ome 
fae or wer, mate fevers 
the weather ifit were vit, 

Ta addition to the natural exposure of 
thesite the problem was made more dif 


Sent by ink 


built borders Long Is- 
land Sound, has few trees 
to break the force of 


summer sun, But itis a 


cult by the fact that the architect, was 
asked to design a rather Jow, ramblin 
house. ‘This meant that there must be a 
unusual amount of exterior wall surface, 
‘with the living rooms, kitchen, and three 
bedrooms on the ground floor. Also it 
meant a large roof area for a compara- 
tively small house, since it must spread 
over so much ground. 

Hoth architect and owner realized, it 
would be necessary to insulate the build 
ing i it was to be made comfortable in 
‘winter and if the cost of running the heat- 
ing plant was to be kept within reason, 
but there, was little money available for 
luxuries. ‘The owner always had thought 
of insulation as a luxury, a kind of extra 

‘detail. Mr. Breed, how- 
it that 


particularly in 
thir houve because ofits 


Phe owner decided to 


sulating materials then 
used. He remembered 
that ‘a friend had told 
him of having his new 
house insulated, but he 
also remembered that 
that new house was to 
have seventeen rooms 
and a four-car 

dnd he felt that insula: 


tion was as much beyond 
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his, reach as a. seventeen-room house. 
‘A few days later, when he questioned 
his friend, ita that insulation 
hhad been ‘an afterthought in the seven- 
teen-room house, so that therewas achance 
for actual comparison of costs. ‘That is 
the house had’ been. planned ly 
Sal conduction wi letting bak. Sol 
‘wall construction, wi I 
Paper, au siding on the outside, and 
‘and plaster on the inside: and’ con- 
ftroction ‘prices bed bees ‘eblalned ‘ou 
this basis. Later, when insulating ma- 
terial was added, new prices'were obtained 
and the difference showed that with insu- 


lation the cost was tely two 
percent more than the fst figures. 


UT for two winters the owner of the 
new house had checked his coal bills 
with those for another house about the 
sume size—uninsulated. "His bills each 
winter were less than those for the un- 
insulated house carat figured that the 
ference represented his approximate 
‘annual saving. ‘Thi vould pay for 
the extra cost 
—leaving the insulation in the house as 
‘lear profit after that time. 

‘But before this saving on fuel started 
another saving was m ch to the 
surprise of the owner. When the insula- 
tion was added to the walls the henting 
Be eting pnt eplaned hat 

1 heating plant expla itis not 
Somuchthestacofaroom which determines 
the size and number of radiators as the 
amount of heat that would be lost through 
the doors, windows, and wall. surfaces. 


ile 
perhaps portant 

tr ee al cman ‘With 
these. walls ins i 


room could be reduced a litte in size. The 
total reduction made it possible to use 
smaller boiler than had been speei- 

‘The reclt was an im 


R, BREED'S client was “sold” on 
the idea of ting insaltion in his 
cottage at Riverside, but the question 
tow same as towbat kind 
Ke’ would ‘we, und. just 
here we should we i 
Hie found a variety of 
inaltlng otra of 
ing ty pes 
tvailable. ‘With his arehi- 
tect he stud these pro 
tots an clfort to, de- 
ine for Nias where 


‘The first. considered 
was insulating material 
hon between sheets of 

gh paper and. quit 
hich “wool or fer is 

as a packing 
Eis iietolsor ches, 
‘And. then there were 
boards with the insulat- 
ing material compressed 
into products which ean be 


Moose cat Bh 
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used more or less like sheets of lumber. 

Tt was found that the raw material 
used in these different products is usually 
Ihairfelt, mineral wool, felt,or some kind of 
Papel Within each isa tremen- 
coall—ond i 


Zatinown prinaple Hat isis the bet 
nonconductor of heat, provided it is 
“dead” air—air so confined that it can 
not easily circulate. 
‘Tests by the United States Bureau of 
3¥ univer- 
sities, and by private 


jects are 
value, Any 
fone of them is about equal, im resist 
of heat, to am eight-inch brick 
war Tfinch pine board. 

"The owner of the Rivers cottage en- 
countered a man who had insulated an 
‘Md house with the loose materia. At a 
nominal cost it had been stud into the 
tals without much tearing up ofthe old 
Fork," While not all the spaces in the 
alls were filed it had been suicent to 
Fraluce his coal bills appreciably. In the 


% 


cate othe mew howe thin Lind of 
tieSheathing was bing apie Sn 
ne Joa nis peas giving sn aven filieg 
woul ales bee pi th 
ot and pack reer time ven 
tnt ring cra petted st at 
the sunactrers nae tat the 
of the wood construction would 
tae tg ie ea wel inh 


used in the more usual way, over the 
inside of the stud, with the lathing 
seliel over it reely fo parterne 
Or it could be run zig-zag the way 
many builders and architects recom, 

that is, starting on the face of 
stud it would run to the sheathing 
midway between two studs, be 


one stud and then to 
the outside face of the next and back 
to the inside again. ‘The theory is 
‘that this sig-ragging breaks up the 
‘air spaces more and adds to the 
ficiency as insulation. ‘The various 
methods are shown in Figs. 3, 4, 3, 


and 6 on this page. 
UT the advantages of u 
of the ike materials 
‘seemed to Mr. Broed's client to out- 


weigh in his case the slight differ: 
ences in efficiency which the other 
kinds offered, "In the first place, because 
‘of the rigidity and strength of these 
boards, they can be used in place of 
‘wood boards on. the outside of the stu 

liminating both the sheathing and the 
building paper which are generally: used. 
In thin, way inmalating boards simply 
substituted for the sheathing and, though 

the cost is increased, real insulation isob- 
tained, Of course, the increased cost ix 


boards is to apply them to the inside of 


the studs, where the la 
dinarily be put. While Taths could then 
Stil be pat on top of this it would be an 
unnecessary expense, as the plaster can 

red directly to the boards, Most 
alating boards have such «surface 
that the plaster adheres to it perfectly 
and forms an unusually strong bond, 


Wit same shes 
Sapensed aie tat Cal poe ed 
with, and wall paper appl 
directly tothe surface of the boards, 
‘When this is done the joints between the 
boards: must be careilly filled” with a 
cement paste—usually supplied by the 
tmanufacturers—and then rubbed stooth 
to Keep from showing through the paper. 
‘An important improvement for using 
these ‘insulating boards on the inside 
and as a “base” for plastering has been 
developed recenty. hey may, now be 
‘in comparatively stall pieces 
het eihtccn ches Wide cn four fot 
long. instead of "(Continued on page 179) 


insulating 
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The New Household Inventions 


Speapeey 
itt 


lumped to faucets with ¥-shaped arm, 
{hin new washer cleane your des with 
eterewitted aroundbyanetecticpump. 


By placing the washer on rong rand 


Heres anew improvechent on om od house 
‘id tot! An adhaneae Blade held gh by 
screw, may be early owed from pace 
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Mechanical Novelties in Wide Variety Offer 
Greater Convenience and Economy in the Home 


POPULAR SCIENCE MONTHLY Avan, 1929 


Smart furniture that is easy to build. This article tells you just how. 


Sewing 


By 
H, J. Roskyn 
THE he exception of 


trosingtoblny most 
on ring individual 


in the modern taste de- 
signed exclusively for the use 
of the lady of 

At first las 
table or cab 


he rather 
not. If © 
is examined, it will be found 
that the construction has been 
simplified in such a manner as 
to require only the simpler tool 
Processes, 

When the table is to be 
stained in a dark color and var- 


Table in Modern Style 


— 


In constructing the upper 
or borlike sect pro- 
‘open box 


des and bottom 


securely together. Next, four 
narrow cleats are glued to the 
outside of this box, flush with 
ite upper eds, Brads, which 
Pe ‘te are not driven all the wn 

PRs can be used to hold them in 
place until the glue sets; then 


plain box into.a 
tinction ate prepared and 
plied in the following manner: 
Right strips 2s in. thick, four 
of which are 3 in. wide and 
four in "wide, are cut to 
length in a miter box, ‘Their 
fae ae 
‘These slats are glued in pli 
at the corners as shown in the 
isometric sketch. When the 
glue has dried, these comers, 
including the horizontal cleats, 
are planed round, after whi 


nished or lacquered, gumwood, 
i ensive and has a 
‘an excellent 


Bnished with colored brushing 
lacquer or enamel, whitewood 


the remaining slats, which are 
3 ee and 1 Sus wide are 


pieces in which a groo 
bolt must be ent before a 
Te would he better for the 

amateur of limited 


DETAILS OF BASE 
x ~ How thetableisconstractes, SMALE 
PER OF LATS or Foran temined tat of'me (COM 
Tree erain, turn to pce 
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Who Can Match This Shop? 


A, J. Stuhler, Who Likes to Make Things at Home, 
Pursues His Hobby with an Assortment of 
1,238 Individual Tools and Machines 


HAT kind of home work- 
‘shop most of us have pi 
tured only” in our 

_ dreamin r 
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ht on an averhead cable 
to disperse any shadows, 
Hardware supplies, an electrical 
kit for experiments, and a home- 
made test board. supplied with 
D.C. and A.C, current are shown 
in Fig. 2, Here Mr. Stubler also 
his meetylen Tend -burning 
‘oxyacetylene torches, w ic 

are supplied from a tank ona 
Hedge above the bench and with 
air from a homemade compressor, 
‘a part of which is visible at the 
extremeleft. Acabinet atthe right 


and one Ml 
‘The man who has assembled, 


Fig}. Me, Stabler, who 


Fig. 3. General workbench with con: 
‘vniently arranged tools and tachi 


ing the company's krocery Complete 
1 Mr, Stubler is seen for. we. ia. conf 
working at one of his lathes, “He clectroplating “outfit, Under the 


hhas an inclosed tool eabinet within Teck re ah ene Se 
reach, and at his left is a dou- 


raving Iaequer, and on a turn: 
wheel stand. At the ta , 


table at the extreme right is a 
extreme right of the illustration is motor-driven sprayer. ‘The upper 
‘8 motorized woodworking machine part of the cabinet at the right ¢ 

consisting of a circular saw, planer, tains a complete set of alcohol and 


sander, bulfer, grinder, and drill gasoline (Contin yage 128) 


Turning 


Boxes and Bowls | 


By HERMAN HJORTH 


‘most interesting and fascinating 

types of work that can be done 

ona wood-turning lathe, for the 
Possibilities in the choice of size and de- 
‘in are almost without limit. 

“he cover of the powder box, Fig. 1. is 
turned from a piece of wood at least 1 in. 
‘more in diameter than the finished dimen- 
sions call for. ‘This niece of wood is secure- 
ly screwed to a faceplate or screw chuck, 
after which it is turned to diameter and 
leveled. Tt is best to turn the inside of the 
cover first, and then to cut the recess 
hich fits into the lower part of the box. 
Use a template for this work. When the 
ute of the cover has been turned, iis 
cet off with a. 
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Fancy 
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Attractive wooden frit dishes end aut bowls 
‘an be made eouly by the amateur turner, 


‘sharp chisel into the latter ime behind 
tthe glued joint, A recess may be cut on 
the underside of the box by chucking it in 
the manner shown in Fig, 7 of the article 
published in the March iasue. 

‘The jewel box, Fig. 8, is turned in exact- 


layer, for exam be 
af owe gel gd lager ceryes 
Imitation ebony, ¥ in, in thickness, 


Jowed by a dark Inyer ¥% in. in thickness, 
and this again by (Continued on page 117} 
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Hammering Out Metal Trays 


Fig. 1. How a rectangular tray informed in 
‘ie with the aida «homemade tol, 


MALL card, ash, and pen trays 

‘are easy for the beginner in 

decorative metal working to make. 

hey form useful and acceptable 

ifs and, when well shaped and heatly 


nished, can be soldat a profit if a local 
Seca serhe hed tribes 


ed! {rom copper or brass, 
une ‘or 22. In this process turned 
‘wooden molds are used as shown in Fig. 8 
Naturally, a separate mold must be pre- 
pared for each size, 

‘A disk of well-annealed metal is cen- 


hossing 
. which must be done only at the 
the depression, stretches the metal 
Until it reaches the bottom of the bowl. 
"To aid in centering the disks, several 
concentric lines are turned in the top of 
each mold. Tt is easy to make a number 
of trays exactly alike, but do not atteny 
to make trays more than 8 or 10 in. in 


erin 


Fig-3. Uring an emboming hammer to drive the 
sheet copper into a turbed mold of hardwood 


You Will Be Surprised How Easy It Is 
to Make and Emboss Artistic Looking 
Receptacles for Ashes, Cards, or Pens 


By EDWARD THATCHER 


In the course of stretching the 
metal to the bottom of the de- 
pression, it will be necessary, of 
course, to remove the tray at Teast 


three times to anneal it 


Up the whole piece before placing it 
‘ropery done thismethod| 
Properly done, thismet * 
no hammer marks, If you wish to 
hhammer-mark the metal place the 
disk om u flat steel anvil and marke 
it before setting iton the mold. 
‘Trays made in this way may be 
ished and colored ax you wish or 
any of the methods suggested in 
previous articles of this ser 
"Another method used for making 
square tlangular, or six-and ight 


‘an excellent wood for the molds; 
d be from 134 to ® in. thick. 

‘To prepare a disk of metal for a tray, 
scribe circle ofthe proper diameter and 
first cut a square containing the circle. 
Cut off the corners of the square close to 
the circle and then trim away the remain 
ing metal, making a continuous eut with 
the shears. Never try to cut out a 
cular piece directly from a large piece of 
‘metal. 


IE metal is annealed by heating it to 
‘dull red and quenching it in a 
“pickle” made of ten parts water and 
one part of either nitric, sulpburic, or 
turitie acd "In making the pickle, add 
rater. Never pour 
ighly. dangerous. 
Rinse the work in clean water and allow 
it to dry. To fasten the disk over the 
mold, use at least eight small nails. 

For the actual bammering sou cannot 
tmust either buy or make one or have a 
blacksmith forge one for you (see the 
article Tools for Metal Working, June, 
1928, issue, page 104). 


side, trays is ilstrate in Fig. 
Si foes a peopera wt bes Sve 
‘These are made of sheet copper about & 
in. wide and as long as the vise jaws, 
‘They protect the trays from being scored 


by the jaws. 
‘A wooden tool made as shown in Fi 
is used to drive down the metal as 
dicated. ‘The tool may be made from a 
Tength of broom handle or a large maple 
ome sick ot gage No. #0 should 
“oper ot brass of gage No. 20 shoul 
be used. For a rectangular tray, eut the 
metal lightly larger than the ‘fnished 
ize, because the outer ends will be 
drawn in slightly: Enough metal should 
be left to allow the edges to he squared 
‘After aunealing and 
the meta, draw the inner rectangle wil 
4 pencil, not a seriber. 
With the pencil line even with the top 
of the vise jaws, clamp the metal as 
Drive the wooden 


up later. 


loosen up the work and reclamp it as you 
in the 


(Continued on pape 126) 


work along. Do all four si 


same way. trying 
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Pooeeone 


Protecting Yankee Ingenuity 


T. STEBER, of Utica, N. Y., in a letter to Porcian 
Scuvon Mowruny, criticizes the conduct of the US. 
Patent Office. He'charges that instead of a 
‘*1m incentive to invention, for which it was 
the Patent Office stifles initiative by dilatory methods. 

Complaints of this kind are frequent. ‘The length of time 
taken to pass upon application i often criticized, a isthe fat 
that the personnel of the Office sometimes scems to fail to 

abreast of trends in invention. 

Tt is only fair, however, to point out the difficulties under 
which the Patent Office labors, Inventions revolutionizing 
‘whole industries have been following one another in swift suc~ 
cession, Each, in turn, breeds hundreds of other inventions. 
Radio and aviation are eases in point. ‘The year 1927-28 saw 
117,000 patent applications filed as against 86.028 in the pre- 
‘vious year. 

‘Nevertheless, improvement is urgently needed. We are the 
most inventive nation in the world, The whole structure of our 
present prosperity is built on what used to “Yankee 
Migeauily. It W diffcult to name an industry that is not 

nding as a result of the applications of inventive science. 

Teer srho have sulfered from delays of which Mr Steber 
complains are urged to tell us of their experiences to 
that we may lay them before the proper authorities. 


Keeping a Step Ahead 


ME Matation’s story of Wilbur and Orville Wright, now 
appearing in Pouian Screxce Moxritx, lays stress on 
the skepticism with which the airplane was received. Tn this 
connection itis interesting to recall that this magazine was the 
first to give credence to its invention. Our issue published in 
December, 19038, a few days before the first successful flight, 
said editorially: “The flying machine is no longer prob- 
ematical iti simply a question of the Lime necessary 0 put 
‘together. 

‘That sentence was written ata time the Wrights were facing 
ridicule. And in our issue for March of 1904, Octave Chanute, 
‘whose part in the development of the airplane Mr. McMahon 
a graphically portrays, wrote describing the first flight in 

letail. 

For more than half a century. writers for Porotan Sctesce 
Moxrmix, unswayed by popular misconceptions, have been 
keeping up with, and just a bit ahead of, the march of progress. 
Every significant invention and discovery bas been scrutinized, 
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analyzed, and evaluated in simple language for our readers, 
pty, sin the past, these men do more than report known 

fonth after month, on the basis of jowledge, 

iy en tec me tes a oe remarkably accurate 


Drapes af the wonders to come. 
Vherever men are doing new and useful things, there you 
will find writers for Porcran Sciesce Motu, 


Why Not Make Use of Them? 


SEEMS only the other day that Jack Binns, from the 
Republic, first used radio to send a distress call from a 
“sinking vessel. In this issue is told the story of the use of 
another scientific development in saving life at sea—the radio 
compass. We marvel as we read the story of the rescue of the 
crew of the Florida. Yet few of us stop to realize that after all 
{make comparatively only meager tse of the available 

‘science at sea, 

For example, Robert H. Marriott, of the Federal Radio 
Commission, recently pointed out that although an electrical 
able could be laid in New York Harbor that would al 
blindfolded helmsman to follow the channel, such a device is 
not used. The practicability of the idea has been demon- 


strated by the Navy. Using an echo to tell the depth of the 
fcean is another navigational method that should be more 
Widely used. 


ieiiacen meee 
Something More to Worry About 


NY tim 
EA tame in the 


We dont a the ealacly boston 
pers be it of calamity how in 
baat ‘nai or i wood. but the 
ont popcles prediction i ‘world is coming to an en 
at some not distant date. 


Tight travels at an approximate speed of 186,000 
Recently, the astronomical observatory at 
Ain cal ted we allen o star th om 
fs nebula traveling sway from this earth at a speed of 2-500 
tiles a second, ‘No scienti6c evidence is avaiable to show that 
this or any Higher speed js the altimate tit, 

‘Assume forthe moment that there are other starx, gigantic 
stare, traveling at even higher speeds, perp as fast night 
Hee, and traveling toward the earth instead of away from 
Wecould’t sce the light from them until the stars themselves 
reached the earth, Inter words, unseen by us a blaging sun 

‘large a row may, at thi ory mit, bras at 
tt of the depths of wpece at aspect equal to or greeter than 
that of Tht. 

So if So enjoy wo 
toget areal ck out of 
is So mer scien 


ing about things. you ought to b 
that gloomy prospect! 


They Are Saying — 
“Tis buildings are a menace to health.”—Shirley W. 
‘Wynne, New York City Health Commissioner. 


Se aT ce te 
itd ean els Came ete 

Ht any no tr oun comer ite 
shone at lint RP arch SIP Sen 
‘Ducretet, French X-ray martyr. 

“When you are meet itting brain against bits of 
metals, and erystals them do what you want 
Gs ta ae teat Bal the vee you want."—Prof, A. A. 
lichelson, famous American physicist. 
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IAT and the bright light of the electric arct 

‘Smoking cauldron and smoking pig! The attend- 

ance of careful men; the sledge blows of men of 
brawn, All these caught by the master’s brush and 
reserved for posterity on the walls of Norton Hall at 
Worcester in Massachusets, 


All who view the scene may know how Bauxite clay 
from the mines of Arkansas, by energy taken from the 
waters of Niagara, is fused in the electric furnace and 
becomes the hard, tough material known in industry as 
the abrasive trade-marked “Alundum.” 

By day and by night, while we wake or sleep, these 
Bary Pornaces (thet continually bringing forth the 
abrasive which is to ‘serve mankind in a multitude 
cof ways. 


From the abrasive, trademarked “Alundum,” are 

fabricated the grinding wheels employed in _all- 
nportant machinery operations in metal-working plants 

and tany others. By the oid of grinding wheels there 

tre produced countless machines Sf production and of 

transportation, and by the grinding wheel they are 

brought to mechanical perfection. 


Mura by Arh Comy, Wench enraring by Hard MeCormich 
For the great paper industry, manufactured pulpstones 
reduce logs at tremendous speed into fine, even-grained 
pulp. 

For the broad and ever increasingly important Geld of 
chemistry, laboratory ware made of this abrasive, 
capable of withstanding terrific heat, performs an 
invaluable service. 

For the architect and the builder Norton floors, non-slip 
and remarkably durable, supply need, in, modem 
building construction. ic material of Norton 
floors is this electric furnace abrasive. 


For great cities employing the activated sludge sewage 
doped rytene aed elites where hereg opens 
tions through plates are required this material serves in 
the form of Norton porous plates. 

In the beginning, manufactured abrasives supplanted 
natural quarried stones for sharpening and snagging. 
Today their use has been extended through the agency 
of the grinding machine to a high place of importance 
in the machine age in which we live and many are the 
by-products which time has proved definitely valuable 
to the progress of the world. 


NORTON COMPANY, WORCESTER, MASS. 


N_O.R.T_O.N 


Grinding Wheels 
Grinding: Machines 


Refractories-Floor 
and Stair Tiles 
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If Your Headlights Went Out — 


And You Were Speeding Forty Miles an Hour, What Would 


You Do? 


By 
MARTIN BUNN 


. er step on it, G 

Wise 
ing by now," Joe Clark 

athe locked the door af the 


Model Garage and hastily climbed in 
le his partner. 

“Huh!” snorted Gus Wilson. “You 
don’t have to tell a hungry old bachelor 
to hurry when there's home-cooked for 
der in sight!" 

‘The veteran auto mechanic snapped 
on eat for it had become «i 

swung out onto the conerete 

road. ‘The gears whined in second while 

the car gathered headway and then, as 

Gus noiselessly shifted sedan 
whirzed past them at high speed. 

wer guy late at mealtime. may- 

be Gus maneted. “He sure i n one 


idly drew away from 
tight finally winked 
‘out as it reached a distant bend in the 


Something's funny or else I'm losing 
sense. of distance.” muttered Gus. 
low did he get around that bend so 
ihe Didn't seem to me he'd even 


Joe grinned. “OF course he 
did, ‘Where else could the lights go! 
Tiut when they reached the hen 
headlights glared on a man standi 
the road and way ‘aris t 
Ane attention, “The front end of the 
in was jammed through the fence on 
the outside of the pavement. 
“What happened?” asked Gus as he 
pulled up. 
ights went out all of a. sudden,” 
explained the stranded one. “I reached 
over to sce if the switch had snapped 
off, and the next thing I knew T hit the 
fence.” 


US got out a flashlight and rapidly 
fed the wiring, “Here's the 
trouble,” he grunted. “Wire broke off 
right at the switch.” He reconnected it 
tand the lights eame on at once. Lue 
nothing 
he backed 
“Better bring it down to the Model 
Garage tomorrow and Til make sure 
ing oA ae aad, abe the 
‘wrinkles out of that mu 
The accident victim muttered some- 
thing unintelligible and immediately 
drove off. 
“And not so much as a “thank you." 
‘Joe whistled in astonishment. 
“Don't blame him.” Gus smiled. “He's 
just seared stiff. Kind of ‘accident 
‘shocked.’ 


Guy's suggestion had registered, how- 
ever. for the next day the man appeared 
at the Model Garage. 

“My name's Considine,” he began, 
‘and 1 want to thank you for what 
did for me last night. ‘That was my 
accident and it sure did scare the day 

ts out of me. Spoiled my sell-con- 
Jence, too. I'm nervous as a eat now.” 


ONT et, it eet your goat.” Gur 
he 


lents out of the ‘mudguard. 
disgrace to be a beginner so long as you 
flon’t get to think you know 

bile is. there's a lot to driving besides 
shifting gears and turning the wheel. 
And most people are lucky if they find 
that out before they get into a serious 


Now I know better. What would you 
ihave done if you'd been in my place last 


night?" 
“That's easy." replied Gus. “My foot 

would have been pushing a hole in 

board with the 


after the lights went out. 
tched the sky line along the tres to 
stopped. 

Td been you T 
ould have been driving 0 fast” You 
‘oughtn't to drive fast until you's 
eee ted ciprioes aset an 
ean happen when you are hitting it up 


that woulda’t mean anything if you were 


the roed ifm tir ets goat high speed. 
Hove fast ought to driver then? 
Considine inquired. 


Gus Explains the First Rules for Safe Driving 


‘Gur's ena eared on 


ane seni LSet 
ving a gasoline buggy, 

days when a fear shift was 
the latest ‘iin and cars didn't have any 
windshields, the man T was working for 
took me out for my first lesson, 

roaring along at thirty mn hour 
dangerous speed in hove day when all 
den the boss jammed on the 
brakes and T neatly dove over the hoa, 


‘We were 


seeing 
stop me. 

crawled back 

to show you the first principle of safe 
driving, and that is to know how to stop. 


cick | Never drive so fost that you 
‘can't stop within the clear space you can 
see ahead” 


TT EAT princi is int as good now 
as it ever was, and it's a kind of 
‘automatic rule, heemise while you're a 
beginner you won! le to make as 


tind whether I was go us 
to imagine another car darting out of 
side road and see how quick I could stop, 
but vou want to be sure there's no car 


“I thought four-wheel brakes made 
fast driving safe,” said Considine, 


ing ean make driving safe if you're going 
too fast. Of course, other things being 
‘equal, you can hit it up a bit more if you 
Tod wile we're talking about pee 
“And while we're talking about speed,"* 
Gus continued, “remember that a safe 
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ALFRED H. GREBE 


President, A. H. GRERE & CO., Inc., says: 


“In replacing worn vacuum tubes we 
strongly advise all owners of Grebe Receiv- 
ing sets to use RCA Radiotrons. Our labo- 
ratory tests have proved that they give 
the best results with Grebe instruments.” 


a 


‘Used for laboratory tests and for.initial equipment and strongly recommended 

for replacement by all makers of quality radio sets, RCA Radiotrons will 

improve the reception of your set. When you need new tubes do not put them 

in with old ones, Put a new RCA Radiotron in every socket and notice the 
| difference in performance. 


IRCA RADIO TIRON 


RADIO CORPOR: OF AMERICA + New York ~ Chissge ~ Atlents ~ Dallas + Son Frances 


© This seat om am advertisement in POPULAR SCIENCE MONTHLY ignites the approval ofthe INSTITUTE 3° STANDARDS, See page 8. 
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More Closet Space 


How to Gain Room for Storing Clothes 
Simply by Adding Shelves, Coat Rails, 
Hooks, Hangers, and Various Fixtures 


By L. M. ROEHL 


the first shelf nailed to the baseboard; thus it 
from the floor. ay be taken out for cleaning. 

may be ‘A method of keeping rubbers 

wall, and and mittens in a closet is indie 

the baseboard and the cor- cated in Fig. 2 Three shelve 
posts facenailed. By building are placed 6 in. apart, and on them parti- 


to the ceiling, mate. tions are placed so as to make con 
are not frequently used ments 6 in. square. ‘The case is built or 
Ives, placed on the baseboard at the hack or 

‘end of the closet. It should be noted that, 


side of the closet as 
B of similar size, about 1 ft. long, are set 
in the comers at the back between the 
shelves, which may be as wide as desired 
fand as long as the width of the closet. 
‘The shelves are held in place by nailing 
through the long post, as shown at C. 


mat A. Posts 
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Purtine A PROFESSIONAL FINISH 


ON YOUR HANDIWORK 


PERHAPS you have jed aprodigious 
labor vapeidefl labor tate eaetal ashe 
ioning of a chest of drawers or a bookshelf. 
Now that it's done, you are on the verge of 
a great adventure . . . the finishing. Here, if 
ever, is where you feel the need of profes- 
sional dexterity and skill. Johnson's Wood 
/e places it in your hands. 

1¢ most precise taste in color is antici- 
pated in Johnson Wood Dye’s many colors 
and shades. They preserve indefinitely the 
ancient fascination of grain and texture 
which the makeshift of an opaque finish de- 
stroys. And when you have selected the 
right one, you take your brush in 
hand for the critical undertaking. 

‘There are few thrills to com 

with that surge of confidence, of ex- 
pertness, which you feel whea you 
‘see the Dye spreading out, without 
streak or lap, over the surface of 
your proud handiwork. Your men- 
tal picture of the finished wood—the 
beautiful grain, the rich texture— 
unfolds miraculously before your 
‘eyes. The Dye sinks deep, far be- 


JOHNSON’S 
WOOD DYE 


° * ££ ¢ 


youd the power of scratches or mars to re- 
the natural wood. This penetration and 
elibility of Johnson's Wood Dye leaves 
the color a part of the wood itself instead 
‘of a muddy, pigmented residue as with 
cheap stai 


‘ood Dye puts into 


J 
your hands. Forbringing out the full beauty 
of the grain in the surface finish, Johnson's 
Varnishes and Wax Polish provide a variety 
of professional methods of topping off your 
‘craftsmanship. You can get Johnson's 
at your hardware or paint dealers. 


nal mal 


tbe aang. Fill be corpo 
‘ing. Pill te coupon 
‘iteday. ‘3 = 


S. C. JOHNSON & SON 
“Tfscien Wisconsin 


S. C. JOHNSON & SON, 


. Dept. P. S. 4, Racine, Wisconsin 


88 POPULAR SCIENCE MONTHLY Avan, 1929 


MILD enough for anybody 
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What a cigarette 
meant there 


Down from a 
starless sky . . . and after hours of 
nent of utter relax 

ter peril... rest after 

+ companionship after 

no wonder the solace 


What a cigarette 
means here 


Up from the 
ily 


sun-drenched earth—: 


.... and ‘pet THEY SATISFY 
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Fix It Yourself with These 


Handy Hints for Motorists 
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How to Keep Your Windshield Wiper Working, Build a Nest 
for Tools, Grind Valves an Easy Way, or Rig a Siphon 


Constant contact with the surface 

of the glass puts a kink in the rub- 

ber edge 40 that it will not bend back and 

forth to clean the glass as it should. Fig. 

1, below, shows how to avoid this deterio- 
ration. 

‘Take a small piece of sheet metal and 

i shape. ‘Then cut 


ITE average windshield wiper goes 
| fad Toog before its. worn out. 


Hinges support these seats at the front 
and feet ane provided at the rear so that 


there is a space between the bottom of 
the seat and floor of the ear. “You can 
Utilize this. space for two handy’ tool 


either by rings and hooks or by 
fasteners Tie at of the 
and the number of pockets will be 
Ro . 


A Self-Starting Siphon 


NSTEAD of sucking rubber hove to 

start gasoline siphoning out of a tank, 
soured ep wean Sows Vit 
4. Bend a pieve of brass or copper tubing. 
into a U ‘To one end attach a 


rubber bulb like photographers use. To 
the other attach a piece of hose, Then 
drill a hole in the tube at the bend. 
Insert the rubber tube in the tank and 
squeeze the bulb. Press, your 


Fig. 1. Smatl_ metal suard stops 
feetping of rabber windshield wiper 


finger tightly over the hole and 


batbs handy ipo, 


‘¢¢80 that the hinge pin will rest 
in the notches and the rubber 
will be held away from contact with the 
lass. This will prevent the rubber from 
taking a permanent set. 


Convenient Tool Pockets 


'HE coach type of auto body usually 
"Tikes: the head sete es ties oon ts 
forward to give access to the rear seats. 


Fig. 3. Cut off « plumber’ force cup to St the 
‘lve head and you have «nimple ending device: 


Trick Valve-Grinding Tool 


of the remais is smaller than 
the diameter of the head of the valve. 
Pressing the cup tightly against the valve 
will cause the rubber to adhere so the 
valve can be rotated and lifted from time 
to time, as shown in Fig. 3. 


‘Ten Dollars for an Idea! 


R. L. Ogden, of Edgewater, Colo: 
wins this month's $10 prize for his 
‘of a valve-grinding tool, 


Running-Board Tire Rack 


IGURE 5 shows a convenient and 
simple running-board tire holder that 
‘ean be made from a block of wood, some 
strap iron, and five bolts. As shown, the 
fet is for a rim fitted with four 
Tugs, but it will work with other numbers 
cof lugs, if necessary.” Make sure that 
the thre is held rigidly in place. 


Hove sane as 
te 
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We offer you 30, 000 


of the finest miles you 


ever drove! 


year feel in every mile 


‘We announce the New Mobiloil—an oil so startling in 
its performance that the superlative statements we are 
ready to make about it are actually conservative. 

For example, when we say that with regular drain- 
ing and refilling, plus common-sense care, this New 
Mobiloil will keep the first-year feel in your new 
engine for at least 20,000 miles, the facts are that in a 
great many engines the New Mobiloil has kept the 
first-year feel for more than twice this distance. 

Repeated road and laboratory tests have proved 
that use of this New Mobiloil commonly assures from 
10% to 30% more power than other oils generally 


sold for the same motor. 


the New 


Under high speeds you will find, as our road tests 
have repeatedly shown, that this New Mobiloil stands 
up better and consumes more slowly than other oils . . 
and it is an established engineering fact that the oil 
which lasts longest and stands up best at high speed 
also lubricates best at any speed. 

‘Try this New Mobiloil. It will help save your good 
engine from growing old before its time. Mobiloil— 
the World's Quality Oil—is made by the Oldest and 
Largest Specialists in Lubrication. 


VACUUM OIL COMPANY 


Makers of high quality Iubricants for all types of machinery 


Mobiloil 
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Dressing Up Your Photographs 


An Expert’s Method of Preparing Prints 
for Framing—How to Emboss the Mounts 


By Wauren E. Burton 


* RY, Iwish you would Ellen a mount about 12 by 16 in.. 
is photograph of ‘the material for which could be 
Mary Ellen down town obtained at almost any art or 


‘ographic store. 
Mrs, Webster said to her husband peeame that is fae hea 
started for the office. 20 that it will not wrinkle easily,” 
“TU get a frame and put the picture in Jack warned. “And you must give eon; 
it myself, ‘That will be cheaper,” Henry siderable thought to the proper method 
replied. “Where's the yardstick? of trimming your print.” 
fe measured the pic- “But I always hesitate to 
and found it to be trim a pita became am 
roximately 75 by 10 afrai iting it,” Henry 
objected. 


vy Tagan mmove tha fat "Ny —_ 
cating two Sauer 
Pheces of cardboard,” Jack a- 
sured him. “By laying them blurred edges, out of focus, too 
fon a print so as to form an lange patches of sky or foreground, and 
Adjustable rectangle, you can the like, you can proceed to trim your 
experiment. to. your heart's prin 
content, When you have” Usually you will have no difficulty in 
found: the most attractive obtaining a picture that does not lean to 
portion of the picture and one side if you Tine up one of the edges 
have with prominent horiontal oe verte 
nated undesit- fine in the picture, such as the edge of 


‘4 picture mounted 50 as 


‘That evening Henr 
framed the photo. He 
covered the entire back 
with paste, carefully cen- 
tered’ the’ picture on a 


Piece of stiff white paper able det: building or the horizon of a sea view. 
cet to fit the frame, let “When you actualy begin trimming do 
the paste dry for an hour, it carefully, so as to obtain perfectly clean- 
‘and then tacked. the picture cut edges and square comers. An 


tng in the frame razor blade is excellent for trimming, 
iRahould be used with a steel ruler or one 
that has a metal edge 
Aol nine, a 
br other flat surf 
Makes auitabltrin 
ming support. The 
corners of the picture 
au made fauare 


piece 
di 


dosuch a with the 

: degree tanner 

‘degree triangle. Or, 

WAS look if you have a number 

ing at son of prints to frame, 
picture in Ss oe 
art store rh ity rane bode evs Sat 
Sone a 


true rectangle.’ 
He explained that 


I 
; 
i 
H 
a 
b 
i 
ti 


photograph or. other picture shoul 
Seter be plced is ths Semct center of 
the mount; it ought to be arranged so 
that the border space on each side is of 
the same width and that at the bottom 
is wider than at the top. To determine 
the most suitable position of any’ sized 
print on almost any sized mount, first 
trim the mount so that the corners are 
square. Then place the print in the upper 
left-hand corner, as shown by dotted lines 


go over and see Jack this 
renin. He lone to 8 
thing’ ‘and knows all about 
mounting pictures for ex: 
hibitions and the like.”” 


As Henry antici 


eat pe a 
So Ppepepete din 
ee ae 


the upper right, A, B. and C.. With the 


the 8 by 10;n, print of Mary ruler find (Continued on page 118) 
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C&L 


of the mest popular ow-trches we have 
I fear efpesee tan the 158 bremae 


‘only excellent performance but ratted 
ity to stond rough handling. 32 contains the most 
‘adownced, fatented C8 L, blow-torch improvements 
Te law has @ red handle with a gad stripe. Sure sem of | 


i 


You're 


investing in better 


and longer 
performance 
when you buy a 
Clayton & Lambert 


AN EXPANDED gas ori 
makes a blow-torch a piece 
of junk. And it’s the easiest 
thing in the world to enlarge 
the orifice in an ordinary 
torch. But a No. 32 Clayton 
& Lambert blow-torch has 
an orifice that can't be en- 
Jarged —no matter how 
carelessly or how tight you close the 
valve. It’s a patented Clayton & Lambert 
improvement—one. reason why you get 
longer service when you buy a Clayton & 
Lambert. 

In addition to being non-spreading, the 
orifice will not clog. As you close down 
the valve the carbon cleans out automat 
ically. The improved orifice is but one 
of many Clayton & Lambert advance- 
ments. Every bit of mechanism is de- 
signed to give you quicker, better action. 
Inside and out, a Clayton & Lambert is 
built for long, strenuous use. Where a 


fittings into the 


Fain ta 
Fhetne it ttt wot shaved, The Fed 
ie aa oe deere 
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hard bump might occur, a Clayton & Lambert 
forced. Wherever extra protection should be—you'll 
find it in Clayton & Lambert. 

As an example, all Clayton & Lamberts are made 
non-explosive by a patented method of building the 


reine 


tank, The vaporizing chamber is 
another Clayton & Lambert f 
ture. Its special vein system gives 
you quicker heat—more heat—and 
cuts down your fuel bills. You 
can't see these things which Clay 
ton & Lambert have done to give 
you the blow-torch you want. 
‘They're inside—in the “works,” 
the important part of a torch. But 
they're there—along with numer= 
ous other refinements. They ac- 
count for superior performance 
and durability. And that's why 
Clayton & Lamberts are the most 
popular torches in the world. 
‘You'll know a Clayton & Lambert 
by the red handle with a gold stripe. 


CLAYTON & LAMBERT 


Manuracturinc Co., Detroit, Mich. 
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One Bench That’s Big Enough 


Designed for Home 
Workshop Use, ItIs 
of Heavy-DutyType 
Yet Easy to Build 


By 
E. E, ERICSON. 


VERY amateur woodworker 
nl every man who does much 
wsehold repair work needs a 
fairly large, rigid workbench. Wher- 


+ oF large attic— 
the bench uatrated ill make ita 
‘appeal to the worker because 
‘trength, durabi 


‘obtained at any Tumberyard. Hard 
yellow) pine can be used throughout 
With the exception of the leg at the 
vise and the vise jaw, which should 
be made of maple or a, similar hard. 

‘The top also will be better if 
irdwood, but the construction will 
sp litle more dul. . 

For convenience two separate lists 

are given (on page 130): first, the lumber 
may be turned over to the 
mill of lumberyard; second, « stock bill 
showing the actual widths and thick- 
nesses of planed lumber as it comes from 
the mill and the finished sizes to which 
foe mater sat be ou hy the carbs 
imself, ‘The pieces may vary” slightly 
from the dimensions stated, but. the 
Variations will not materially affect the 
finished workbench. 

‘The following order of procure is uy 
ested: 

1. Cut the four legs to the required 
length, (The length’ indicated in the 
drawing, 30 in. is a good, standard 
Iheight.)" Attach the vise-serew nut. 

Cut the two upper cross rails for the 
ends to the length 


POPULAR SCIENCE MONTHLY 


penny box nails oF common nails in each 
Joint. Cheek for squareness with a steel 


savare ‘ 

Glue and nail the pice of "in. 
ime face the log nso 
in the drawing. ‘This should not be cut to 
Tengt at this tie, but shoul be trimmed 
te ith the nace othe tp ater the 
Dat the two aprons to Uhe proper 
ti ehcking the length of te 

). Cat away from one 
; pac hee 
‘naple facing on the front log previously 
wmentioneds teen ve and nad them 
Pee "Ce the ware frequently whe 
jig up the frame. 

8. ake the actual measurement for 
the stretcher or self that rumy between 
the two lower rose ila It desired, 
this cam be made to, overlaps ite at 
cach end for effects 'This wide stretcher 
wil serve as a ahell for: tools and 
materia 

9. "Cut out the place for the drawer on 
the frost egeons "This bet coux by 


Aength, 
pieees for the 
them the part 


8. Cut lower rails, 
4 Hold "all four 


legs together with « 
hand serew or other 
lamp in such a way 
that their outer edges 
fare exposed. With 
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boring holes in two diagonal corners 
of the rectangle to be taken out and 


starting the cuts with a compass ot 
keyhole saw. 

10. Fi boards at 
each making, 


them also support the top at these 
point. Betore festering these 
Kards, ral on them the sats which 
fares supports for tho drewer, 

TH, Ei the shelves in the ends 
nailing them to the under edgeof the 
cross rails or vst these rails ax 
tage determined hy the wiith of 
the boards andthe’ dotanco. the 
aprons extend, 

12. Joint (plane the edges) and 
ie, up the two planks for the tep. 

se four 34-in. dowels fer the joint, 
Care must be taken 

rately for the dowels; 
fee, aie, and a 
i io the ap toe length of 
the aprons and fasten ie with Bf in- 
ity Rpeny) screws, First 
a Skim bel Ki, Soop 

fac ers then i'n be ight 

through into whic we screw thread 
il slip easily. Hold the top in place, dill 
Sein. bole into the ral, drive Ghescrews, 
‘and glue plugs into the 34-in. holes. 

14. Cut the board for the bottom of 
the tool trough for eng id also for 
width, if necessary. Nail this in place and 
tail on the strip along its outer edge, 

13, Form the vse jaw to. required 
shape, making it about 7 in, at the top 
and 415 ‘tthe bottom, Plane a bevel 
‘on the outer edges of this, but do not at- 
‘tempt to finish the top end of it until after 
the vise screw and the follower been 
fitte. 

16. Clamp the vise jaw in place with 
the upper end protruding slightly above 
the top. Locate center of vise ncrew to 
coincide with the Mange nut center; bore 
{bole to alow sere to pass fod) and 
fasten collar 

17. Now tighten up the vise and bore 
a series of holes through both jaw and kee 


fit in'the ley. 
ore a series 
through the 
fimeter” through the 
follower ina 
vattern about" 
Te Glee aad 
dlowel the’ follower 


into the vise jaw, be- 


upper rails act also 
as backs for the tool 
compartments. 


ing particular that it 
is put in square with 
the jaw. 

20. Tighten up the 


5. Now nail up the 
two ends foe” the 


vise, plane off the end 
of the jaw, and run a 


Tene, using lin 
the joints for added 
idity. and not less 
than three eight- 


bevel ‘on’ the front 
side of it 
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Now, for faster, 
easier cutting 
New-Model 
Disston 
Hand Saws 


S—New Handles 
sive better balance 


ave bewcr clearance, beter bul. Sener hand saw could befor 

Thatever style of naw you want, you will 
find it in the new line of Dison Hed 
Sews at your hardware sore. 


Get This Helpful Book 


formation. The coupon below will bring it. 


DISSTON 


‘Makers of “THE SAW MOST CARPENTERS USE" 


Henry Diston & Sons, Inc. Philadelphia, U. S.A. 
(Gla Canada, nde Hoary Dinos & Senn, Lt, Ferent) 
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A Light Hand on the Wrench 


Often Prevents the Serious Distortion of Work 
Held in Lathes or Other Machines, According to 
Henry Stmon, Expert on Better Shop Methods 


THERE are » dven way of 
istorting work held 
the faceplate or machine tabe, 
here reat least as many 
doing the same thing 
in te eh 
Every mechanic is familiar 
with the difficulties of holding « 
thin ring without causing it to go 
‘out of round, but itis not so gen- 
cally realized how thick a ring 
tubular part may be and yet 
sorted by the pressure of 
sin ws under certain condi 


Ry, food lathe chuck is e- 
pable of exerting powerful pres- 
Sure, which may eause an appre- 


snag become a fra chjct by the 
time jt has been “bored "and 
turned. 


THE absence of cutting 
‘compound, the simple rule 


cable deformation in a ring such allowing the work to cool before 
fas that shown in Fig. 1 at A. taking the finishing euts—nor 
‘This deformation. is usually in- ¥, as is too often the 


creased by expansion dug tobeat «1 was tares enough when the ate hack ly 
generated in cutting. While the $.15"G ni, “bet ow ie han span ot pel 
fffect of heat will not be treated Shape andthe heen nee Way rosea 

in this article, it should be re- Poe 
membered that expansion from heat will seem unlikely that the jaws could cause the hot part and 
Medea ccomcnemtarietiar sick say chaagn’ the work wey yeibe de: s.quster way, bet wen Gellsie parts 
fevults from excesive tightening of the formed because of the uneven bearing of such sudden cooling is likely to. set-up 


chuck jays. the jaws on the surface of the work. At A the metal which may be trouble; 
Ttshould be observed that thedeforma- in Fig. 3, the slight projection @ on the 

tion of the Ting is not the same as the rough casting has the effect of concentrat- ‘When a finished piece of work is to have 

reduction of the diameters in ine with the ing the pressure at that point when the walls, yet must be made from a solid 

fnws, ‘As the circumference of the ring Jaws tightenol as at Ft, with the ret pice, the stock should be clamped hard at 


remains practically unaffected by the shown 
prestur, some portions must 


first so as to remain secure under the 
= heavy roughing cut and then 


pushed outward by about ‘be reset with lighter pressure 
the ssc ta ota Sr for finishing. "This reeting 
tions are ly. LL. stopped at may often seem inconvenient, 

happens in converting the i ‘yet it will pay in the end, 


| pecially as it will also mini 
woquest mize the results of othe 
miriat erst 

See Ea Sueekee ison | Growers! tg 


Tn Fig. 9 ie pointd out one 
the hey orem way that may lead to trouble 
hepa ais Genre’ | on work held. between ‘cone 


a the diagram at B into, 
fa square of equal perimeter, 
"The error is th 


FIRST cousin to this 


typeof trouble is that re- tera With the dog placed 
sulting from boring out solid | that near the end of the pece, 
trork to-n shell, as in Fig. 2 | 


at A and B. solid, the 
‘work is strongly clamped at 


coca 
| sige arer es 
bearings in the vee as at i 


the: egining” to, hold it ‘Old Bill'could not resist « temptation to smile at the condition shown exag 
against heavy drill the boy's but said kindly, “It was large gerated at B may easily oc- 
ponalioyl Bram § ‘cnouigh while it was in the lathe ehiick, but it is mot rhe resitien aoreaet 
Reto temp | Gras ce ucids stata tem ia hep 
panda the work as well as the Se Ete ae En ton is shown at C, and 


‘chuck jaws, setting them still 
harder. against the work, 
whieh is now hollow and has 
‘2 wall of constantly decreas- 
ing thickness. By the time 


e result at D. "Though dis 
alignment of the center may 
be very slight, yet, on an ac- 
curate part “such as that 
thorn, the fle on the 


the Led oerdie the yea Peal! a iy reations oa of ‘the flat y be 
fle aut of round'as at ¢. |" Property discussed in the accompanying article. | "Another and ae eo 
Even where the wall of the mon, yet frequently unsus- 


work is so thick that it would (Continued on page 98) 
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They use Starrett Tools wher- 
ever things have got to be right 


MAKING down a “Whirlwind” or a ‘Wasp for major overhaul comes 
only at twenty, even thirty thousand mile intervals. When it is done, it 

is done with a thoroughness that has for its basis the heavy responsibility of 
suring unfaltering performance. 


Aircraft motor manufacturers 4 Whenever you buy a precision 
and transport operators alike tool, hacksaw or steel tape, 
rely on the accuracy and de- see that it bears the Starrett 
pendability of Starrett Tools. name. Your dealer will gladly 
You, too, want Starrett aceu~ show you genuine Starretts. 
racy and dependability, no 
matter whether you use tools 
for serious work or as a hobby. 
You're not satisfied with any- 
thing but the best. 


Let us mail you a free copy of 
the great Starrett Catalog 
No. 24“W" illustrating and de- 
scribing more than 2500 
Starrett Tools. 


THE L. S. STARRETT CO. 


World's Greatest Toolmakers 
Manufacturers of Hacksews Unexcelled 
‘Steel Tapes—Standard for Accuracy 


se Starrett Tools 
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A Light Hand on the Wrench 


(Continued from page 96) 
Becta: enuse of trouble is shown in 
6. Here the vee in the dog is 
slightly hollow, as indicated at a. As 
a result the part bears only at the 
outer ends and the screw may bend 
tas shown, di 


are here also the larger 
parts of the solution. Another point, 
tand one frequently sinned against, is 
the proper selection and size of the 
dog. For the mechanic who likes to 
Mal Brat oa ee 
and useful ““trouble-proof 

Tinh work i shown in Fig 7. 

easily rom some scraps of 
square cold-rolled steel and is 0 de- 
signed that it cannot cause any dis- 
tortion, sing it always centers evenly 
‘on the work all the way around. 
fe degre tts ind os only sade 


“The strains we have so far been consid- 
ering inthis article all were in the nature 
ey eel ores soa S 
that ocala i ‘rest "To il srs the 
ference by the diagram in Fig. 8— 
knowing that we can distort the 
yrhen held as at are we apt to 


its shape by com metal as at 
Bh "Sse heckento wll uy Sy" to 
‘others will undoubtedly say. 
the truth? 
Tt may be said at once that the truth, 
though it lies between the two extremes, 
ismuch nearer the “no” side. Distortion 
may occur as the result of pure compres- 


ie. = 


the faceplate, as at E, 
for both, as at F. 


FIG. 9 is shown an in- 


for « nishing cut. pressure 
of 30 Ib. per clamp would be ple. 
‘One way in which compression is 


ieee fm late 
or machine table ax well as that of 


the work, looks ‘like a plowed 
ficld. Magnified a good mam 
times, a eros xection of either wor 
or table would look something like 
‘at A, although in practice the lower 
surface will almost always be in the 
same condition, so that the pieces 
Spach ech thereby at par 

points marked hy the 9 
ot intieable inert for 
rows. Under such conditions 
moderate force may be enough to 
‘compress the parts into each other 
to the extent of a few ten-thou- 
sandths. 

Tt may be well to conclude by 

‘comprestion nets 

‘on two fiat parte under different 
‘conditions, as by the action of the 
bolt shown in Fig. 11, With the bolt 


‘ends equal, a plate of solid metal is com- 
Tho eect is 


from both sides as at A. 
‘same with two plates of 
‘the same material, as at B, the e of 
seek ic sate, Tact 
‘the case when one of the members is 
harder, as the steel part aat C. Here the 
softer cast-iron member b is comy 
Bore oni suerte ates Gea ean 
te sods being le Ge 
its ers tenn shee Dae oe 
‘strain results when a larger hardened 
ier is used against one or the other of 
= pete of the ‘same material, as at D 
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“WORLD'S 


BROWN & SHARPE TOOLS 


Better Workmen 


STANDARD OF 


-- Better Tools 


The good workman of today who 
takes pride in his tools has replaced 
the workman of the old adage who 
blamed poor work on his tools. 


Present day production sets such a 
premium upon speed and accuracy 
that only the worker with reliable, 
well-made tools can stand the pace. 


The Brown & Sharpe Die Maker's 
Square (No. 552) shown in the illus- 
tration is provided with straight or off- 
set blade. Its handy design gives it 
countless uses for measuring drafts, 
tapers, etc. This and 2300 other fine 
tools are described in Small Tool 
Catalog. Your hardware dealer will 
supply you with a copy, or you can 
get one free from us. Address Dept. 
P.S., Brown & Sharpe Mfg. Co., 
Providence, R. L, U. S. A. 


BS 


ACCURACY" 
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EASTMAN KODAK COMPANY c4nnounces 


$20,000%9 


Jor Amateur Picture-Takers Onh-.. 


PRIZES 


Grand Prive of $2,300.00 
1 priser 300.00 each 

11 pritere/ 250.00 each 

125 prisera/ 100.00 each 
27Sprieeef 10.00 each 
800 privese/ _$.00 each 


Read these simple conditions 


1 xy resident of the United Inthe case of other ncturen 

Sakac'and Tia dependencies hover, the cavum weed ot 
ox ang raident ofthe Dornsion esr be wies torment 
oi han ig ch ef the Siaulcations hie 
India and fanned’ tres shuld The Prue 
aainengresd-iner Srey Comet Otce owt. the 
gr indivciys i he manufac. right to change a Camifeation 
firer male, commercial taking forthe neds tae entrant it 
r'grotecconal uve of pootee ot clamiicd ou the tact 
‘Eaphle gools Tale contest - the Sntran: the wicterer wi 
ftrtly for‘the amateur, Cont 0° Into the clase in which 
font flare Marchi eects Shey'tre monty (0 wn 
2 hnytosh Brows tani 9 Each overnoning pete 

ye oc other camera Bo and Rte eck 

ucttgeqatrespetinrger an seftae guys thee heveal 
showmricgtecnes eas for advertune peat or 
ee) and any"brand of fim. Comes the property ofthe Ban 
‘used in making pictures for this" ee Conant 


‘Taz3 $30,000.00 
1.400 fs Ses. 
$1140 Seal Nit 


te se ae ncn po 
ie a 


ie hy 
State eORPaaneed met 1) Nogeitacan be returns fen heme ef caer yo teem a ape 
‘wn the camera The fn a Fost Brownie or Hawk Eye on up ts camera ofthe contat 


S'course, may be done by fi 


deer 
Both ordinary contact —™allingsareat the owner’ i ‘This prise money will not be awarded for technical skill alone. 
3 prints andenargementsnot ¢,D0 hot send negatives un You do not need to be an experienced picture maker to win. The 
Sjotentn vate Bure™™ 44 The econ ofthe doe ppd peep oep ald chapped 
ho fect tate ig in 10 different clasiications, Now ime 
4 Competition, pines having of a ie dhe advert rd {0 get your camera into action. The oppertnity to win a cash 

along mension ange let wlberpaidtoeach of the ing {eis of taper from $2500 down i kcking yout door. 
fen Jager Here ia the way in which the $30,000 prize money is to be dis- 
sae Yo ay ener fi ach an al the a Send 

areas ‘many eres a You lite. The more pctres you sit 
‘neat Brisco Seuttthe het in Your chtoe of blog nutbeed mong the 
3 Punts shat ; 123 fotanae ones to win. 

‘pure ee GRAND PRIZE—For the Best Picture of Any Ty 

13 Mail picturestoPriee Con. ‘Te beat pcere of al of thse sented the flow Saa 
te jor Eastman Kodak ‘tina wil beswardd a grand prise of $2500. 


Company, Rochester. N. ¥- 


fy caeent_ may ecive a 
v. somit 14 cries pee ican he ‘ing children . sa beh Mae Sed Ape 0) wel Be wt 
6 AS cotrant may eetente na 3 the best child picture in each state of the United States nd each 
many different times: recat (province of Canada,* making 114 prizes in all. 
thetic vie at he “Dati of Comba conta ore ate; Hawa, Asta ad 
er lnc aan hat Martine proves of Canin cure at oe Prove, Bich 
ce, Eastisan Kodak Com: the (Columbia nd the Yukon count as one province. 
any Recher, NOW bythe Sap a my pte at you wrt fam babies boys ad 
bieclied closing date. ‘Gn larger thls who ae begining to think of themslves ax young men ard 
J entries in the Chi Picture ‘Somen. Maybe there's baby right in your own fay that could 
Corte ithe iSppesrastecce by ating Nec oat 
Boro wih penal, cht, TT" eye 
Hatten Kot’ Comeesy 15 Waensof testateptien Sse and inte Mgt tee’ wach» younger nee dor, 
Kochester, N,V. by midnight 15 in'the Chi Picture Cone ext street, but no matter whose baby ies, get the kind of picture 
eae pt he Since” a 
‘ in Tony poe tin yo mb ste 8 
ARI winning the Grand Prize: ot sny ofthe 103 pissin each of four 
rae Sir sea Ant en yoy anion ts eof he 
retreat i com fea ney you wl eats hve ses ste pst 
8 ites the child Pare all ther macnn wl ‘Sito ret fein With ede tons, ower ow an 
conter'ngse bso dewpsacd Se s Secon ection wr A age 
fon the backs a cr glia group 3 play, younger lnoghingelespng io 


rompers ove of fay conus At 
SE ins pte of chien, tdi fe bi te leak 
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the Largest Prize Contest in Photographic History 


in Cash Awards 


Grand Prize $2,500... 11 Prizes of $500 each... 
1 Prizes of $250 each . . . 125 Prizes of $100 each... 
1,223 Money Prizes in All... . for snapshots, time-exposures, 
enlargements . . . only strictly amateur photographers may 
compete . . . Every picture-taker has an equal chance to win! 


foe yo a ed in, Whn Kika yo Kes cine wn ae Fre from negatives made on 
‘Mhop'“may look like a "wow othe judges. Bag March 9 et eof By as a at ot 
“Thisawatd gives you 106 chances to win: (1) You can enter the March $100.29 prise ie oar tn det opr 
cane foe tat bce Cad pears rom each Sau, 3) You saa cnet the ler wil be ga to help You chose ctr ily to win, Gee Con 
recone or the et hd ptr em el ate G) The pcre See Now Fad 4) 

iReyoa hive entered fe he ste content ring ee hese mont 


et #20 or or relat conte ba frien of x Cae: pres Don ts ts clos 
ee Sis ste the par money. er aay the ery of 

2 being rewarded with some excell.nt pictures you might otherwise fail to get. 
fz of $10 each a LARA TERS jLAOCERE Cease Ghat oe Us iaernte 
foram psp eter venpoeaagenrnce Yumat amet 


ae Cae pee 
pa " 
aut Cicer totes ae 
AWARD NO. 3—Story-Telling Pictures—For the pictures Srey of Great Britain, author, citi, 
the mont interesting story. . . a firvt prise of $500; a second of $250; a “Toronto Saturday Night”; Kenneth Wilson Williams, editor “Kodakery” 
‘of $100; 25 prites of $10 eich and 75 prizes of $5 each. ad photographic expert. 
aT tr in which chen, adults animals do meting any- Fur the emo Month Ci Pure Coney th flowing wil be 
hinge cing ae the camers Fo owas pny pling t babys ads: Jones ‘Quick, Roda Eickemeyer, Kenneeb Wilson Willams, 


en in any form of play father the new cat 
(1 Ela Tins te ny nar operas fr you to aba psoas Contest Condtions and get your camers out! 
liar yellow box is dependably uniform. 


ite the 
{WARD NO, 4—Spors Purr te tps ances Regs th degre de or sera 
. 2F $900, ncaa of $290, a tard of $10; ee Iga tbe pcan 
Sf SIBeach and 75 pees of $5 exch, Irma fe satin or contin og 
Gt eacal tein gal Hing, 00d boating stchery, pol ding — 
STiscve as opprtnitisto make ese winning potires 
[AWARD NO, 5~Animal cares the bat pe of pen 
leech, Dare ot faaoon ssa ve pe of 900; 
Srondaf 200s thd o$10;35petsof loexiand TS pcr or exc 
AWARD NO. --Natre Sty Pirer—foth nt pc 
Nd brie ees cc ara ay ie mg 
rape aged 3, 3 ied ot sto, 3 pre lo ack 
tod 73 pris of 
PANPARD NO. 7—Building. and Architectural Detal—For the 
tit exer of cy, chars ae earn chee 


adds, 
Fl oecprrrtpet alto canal PRIZE CONTEST ENTRY BLANK 


AWARD NO. 8—Interior Pictures—For the best ioside views of 


corridors, staircases, or other portions of homes oc other buildings J] Nam 5 
rie of $90; cond of $29; a thi of $10; 25 pie of $10 (Please ‘Print 
ries of $5 each. Street Address 
AWARD NO, 9—Sill Life Seadien—For the best pictre of at 
bet, cui cut owes, anys ie abject in artic arangeent pat pee 
Prize of $500; eco of $250; tid of $100, 39 piss of $10 cach 
‘and 73 peizes of $5 each. Make of Mave of 
AWARD NO. 10—Unusual Photographs—For the best pictures |] 35 shart 


FE CR ape recip eleptal Tee ia wi ys ay nd iis vs Cos ce, 
tata unm ert oon cela to pee Camere nk Lage — 

fn oe of 304 onde SN hd 0 3 re 

ois promot tbe 

‘Special Prites for Ealargemencs—$1,330— Any ptr ea eter 


102 


NOW! J 


A safe, accurate, 
practical 


“popular-priced” field 
Your chance to get a complet, compact, 
Heed Dewalt Wakes Spee 

ly 
pared the fc for general use in any 
Korma al ce soe Use portably or stationary— 
we mall ony! repairing screens, shelves, 
ins crate, boxes and farnivure, 
Ee “Junior” DeWalt rips, cross-cuts, 
bevels, miters, dados, gains, ploughs, rab- 
bets, shapes, routs, tenons, grinds and bores 
wrth ‘care speed and curacy. Tes 
fomplete woudworking, machine which 
ics any material up to two inches 

thick 
Superior tn every way to other types of 

thachines Comes ll complete tady 

‘on. wth univer mot 

‘any current. Jot 
Tin and start to works 


Weal mghs the epee DeWalt woos 


onal 
Mail Coupon Today! 
JUNIOR” DeWALT 
All Purpose 
Wood Worker 


L 
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Emptying a Washing Machine 


Controlling 


THOUGH houses built today usu- 
ally have a built-in drain in the 
basement or laundry, older houses 

Trequently lack this convenience, and the 

laundress has to drain the washing ma- 

chine into pails, which must be lifted to 
the laundry tubs or earried to a drain. To 

‘avoid. this work, the writer has con- 

structed an attachment to replace the 

faoeets: it will bth ill and drain he 
washing machine. ‘The attachment oper- 
ates much like an injector for a steam 


pipe fittings until the 45-degree tee 
reached, at which point a step up to 

is required. "This is necessary because 
‘45-degree tee, which houses the nozzle to 
build up the welotty of the water, ms 
‘© capacity to carry away the 
‘ditional water which is being drained 
‘The tep-ups scomplished by a reducing 

‘also 

nozzle. 


bushing, wl ‘acts as a holder for 


the 

Dressure nozzle is made of a pice 
of round brass with a 34-in. bole drilled 
lear through, ‘The nozzle is sweated into 
the reducing bushing and should be of a 
length sufficient to reach almost to the 
lower end of the tee. ‘The lower end of the 
nozzle is tapered to allow maximum space 
for the incoming water. ‘The two upper 


‘valves should be ofthe compres tsp 
tile the lower one must be agate valve. 
"To fil the washing machine, the gate 


SS-degree through 
tothe machine. To drain, place the end of 
the hose in the water, close the gate valve, 
‘open the compression valve on the cold 
‘water side, and then again open the gate 


a Bathroom Light— 
And Hints for Home Owners - 


Fig. 2. Hxtension tape makes it posible for 
‘laren to tur oo and ff bathroom ght 


valve, This creates a siphoning effect. 

‘One point must werved when 
raining—the gate valve must be kept 
‘closed until the hose has filled with water; 


then, when the gate valve is opened, the 
water leaves the orifice of the nozzle at 
high velocity and acts on the column of 


water retained by the ising it to 
follow in the saune directi 
‘The rapidity with which the washing 


machine ean be drained in this manner is 

qui ing. "The writer has drained a 
{brty-gallon tank in six minutes. And no 
Tabor is wasted. —R. HH. Kass 


'ASILY accessible to 
both little folks and 


ing, a tape to the 

of the chain of a 
in type socket. ‘The 
tape is run through a 
screw eye at the top 
(Continue on page 131) 


My 


ATE oiscnat 
VALVE (nueStOR PRINCI) 
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of Distinguished Parentage 


MILLERS FALLS 
TOOLS 
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[No.9 Smooth—Length 9 in. Cuner~2 in. Weight 3 the 


‘A Complete Line of Planes by Millers Falls 


ERE'S a brand-new line of fine 

planes made by a manufictuter 
who's been at this business of 
making fine tools for half a century 
‘At firse glance they look much like 
the planes you've known. Ics after 
you use them that you note the 
difference. 


Built Around the Cutting Edge 
Millers Falls planes are built around 
just one feature, she cutting edge. Our 
engineers began with steel. Years 
of experience in selecting and elec- 
tric-heat-treating of fine tool steels 
‘ have resulted in 
AYN refinements that 
\’ AN make Millers Falls 
‘ \ plane cutters last 
longer and hold a 

‘4 finer edge. 


MILLERS FALLS CO. 


Other New Features 

Next the designers tackled chatter- 
ing. The precision with which the 
blade is held at the correct cutting. 
angle, determines how well the plane 
does its work. So new features were 
added, such as 3-point bearing of 
lever cap, mak- 

ing possible hair 2 


breadth adjust- PZ, 
VAY 


ment that holds 
and overcomes 
chatter. 

Made for Tool Users 
Practical carpenters, cabinet makers, 
‘men who love good tools for home 
shop-work —anyone who uses a 
plane will delight 


in the balance, com- 4 <4 
forable grip soci 
smooth cutting eff 

ciency of Millers ee= | 


Talls planes. Sizes in bench planes 
from 7 inches to 24 inches, smooth 
and corrugated bottoms, and 21 
models of block planes, cover every 
plane need 


Sold by Responsible Dealers 
Millers Falls planes will be found 
in the stores of leading hardware 
smerchants.Themerefact that dealer 
offers you Milles Falls is proof that 
he desires to sell you truly fine tools 
and so win your permanent patron. 
age and good will 

A new catalog for tool users is 
ready. Send today for fre copyarith- 
cout obligation. Tt aay 
showsa wide vai 

exy for your choice &, q 
in 14 major tool / 
Fines J 


MILLERS FALLS, Massachusetts 


NEW YORK: 


28Waren Se CHICAGO: 9 0. Clinton St. 
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Pe gegen pad pn 
Bitious thousands who hungered for 
wider, deeper culture. 

A Background that 

Will Broaden 

Any Mind 


i 
WrReE 


You UP-TO-DATE 
On Every Subject 


roph 
‘The Essence of ALL Knowledge 
‘Complete in Only ONE Volume 


if = 
Raitt once, LEWIS COPELAND COMPANY, 
‘Bepegh, Tio west srt ou, Mew York, N.Y 


Tear OM Along This Line and Mail Today 


repetition | 


‘COPELAND COMPANY, Dept, 
Wont Sth St Rew Yorks Ne Ye 


sre TW a 
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Turning a Flag into an Egg 


Is an Easy Trick with 


Friends if You Know What Preparations to Make 


By Gronce S. GREENE 


THE, flag aud the exg trick, which 
ina most elective one for the amateur 
magician, a silk flag is stuffed into the 

‘cupped hands, yet when the hands are 
fe prepare fo the tick, chip's hol 
° for the trick, chip's hole 
the sae of quarter im the cde of ox ogg 
with a ifland allow the contents te 
out. "The remaining egg shell must 
Mines a sletesot Pat 4 
tablespoon er of Paris is 
mixed with water itil « thin paste is 
Tormed, and this poured into 
The shell must be kept continually tn 
motion until the plaster sets, s0 that 
the entire inside wil be coated with 


Anat, 1929 


Which to Mystify Your 


ia layer of the 
Plaster i quite hard, y be 
Trimmed and smoothed up. In this con- 
dition the egg may be handled without 
breaking 

Before the trick is performed, the p 
pared ope is deposited in the pocket 
silk fag. When the time’ comes, 
Spl covery the ag, removed 
the’ pocket. Fhe hands are cupped to- 
gether around the ea, and the mide 
Angers are toed to stuf the flag slowly 
into the ogg The Iter may” then be 
exhibited ae’ genuine, unprepared egg, 
with the held over the hole no 
That it will mot be seen, 


ji 


‘moved. from the 


‘Stating in the fag. In actual per- 
formance the hands concral the ©. 


Taking Pictures Backwards for Amateur Movies 


TPO GET reversed motion with 
‘amateur movie camera, merely hold 
it upside down while taking the particular 
aCe peor 
rt 
rate the reversed scene and spice iim, 
turning it end for end so that it will run 
Tight side up in the projection machine. 


‘There are many amusing tricks possible 
with backward motion. A person. drop- 
ping from a high wall when taken in this 
‘way will appear on the screen to jump 
From the ground to the top of the wall. 
‘Two automobiles photographed as they 
back rapidly away from each other will 
appear to collide—H. N. Wirrrsione. 
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A STRICTLY LOCAL STATION 


“FOLKS, this is station F-U-N-N. 

Before playing our next number 
hy ‘we want to tell you we use Ever- 
eady Layerbilt ‘B’ Batteries "cause 
they last longer. They've got l 
ers in ‘em like a cake. When 
Mother bakes a cake we cat it 
right up quick, and it doesn’t last 
at all, but you can’t eat an Ever- 
eady Layerbilt and a radio set 
can’t eat it up either, Thats why 
it lasts so long. Father says he 
saves a lot of money by buying 
Eveready Layerbilts. You will now 
be entertained by the orchestra of 
the Great American Music, Social 
and Athletic Club playing the song, 
‘That's my battery now.’ ” 
NATIONAL CARBON CO., INC. 
New York [I[ija San Francisco 


Unton Carbide and Corben Car poration 


This is the original Eveready Layerbilt 
No. 486—the LARGE SIZE for heaty 
duty —list price, $4.25, only 25 cents 
more then the Eveready cylindrical cell 
‘ battery of the same size, No. 770. The 
TUESDAY NIGHT IS EVEREADY HOUR NIGHT Sa0v7.0/ the some sit No. Tt ee 
East of the Rockies—9 P. M, Eastern Standard Time, through WEAF and associ. Sine No. 485-—ist price, $2.96, only 20 


ated N. B. C. stations, On the Pacific Coast—6 P. M. Pacific Standard Time, size crlindrical cell “B” battery No. 772. 


through N. B. C. Pacific Coast network. Layerkatt Seni tea peiented 
Eveready feature. Only Eveready 
SEE AND HEAR THE NEW EVEREADY RADIO SETS makes Layerbilt Batteries, 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page & 


OUT OF DENTS 
Plomb Dollies are 

of universal shapes 
to take any 
fender curve. 
Heat-treated 


roper 


treated so that the 
faces will not dent 
with usage. 


Plomb Tools made for Auto and Avi- 
Phamber, 


PLOMB TOOL COMPANY 


2209 Santa Fe Avenue Los 
Brod West iste Sinece Claes 
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Landing Gear for Model Planes 


By Vincent L. Jouxstoxe 


‘his arile with ‘a model built 


ght and the simplicity of 
rePinteanetee it 


te atacheent of te peat 
should make your, model 
Uh envy of ll your friend. 
‘You will need onl 
material: 1 pe. bar 
ae iad poste ot eee yo 
thread “(sine D-buttouhole twit pre- 
ferred); 1p. bala vencer, de by 8 by 145 
Stall ple of No. © (018 


‘This type of front landing gear, which 


and can be made considerably smaller 
tind lighter in weight than would be poss. 
ble if you used the weak and brittle inner 
part of the pole 

‘The two wheels are made by holding a 
small coin—a penny, |, or dime— 
against the balsa veneer and ution 
around with a knife or razor blade. 
cate the center of the wheels as eee ie 
as possible, and with an ambroid type of 
‘cement fasten a washer ex- 
actly in the center of one 
side of each wheel. Allow ‘| 
the ene to ie ao 
oughly without disturbin 

which the secret of 

sing a Ttind ‘of cement 
should fasten the washer 
‘the wheel at first. The 
reason is that it is much easier to make 
‘the wheel run true if the first washer is 
solidly cemented before you locate and 
fasten the second washer, You can use a 
common pin as an axle to rotate the wheel 
while sighting for wobble. By shifting the 
Second washer, it is cary to make’ the 
wheel run absolutely true. When the ce- 
‘ment on the second washer is dry, you can 
(Stats snes tas senior cod Geary 
to take some fine sandpaper 
tend th elpeal theron to session 

"To make it (Confnued on page 17) 


NT TORT CUTTING OUT WHEELS 


1, &, and 8, was used on 
it holds the world’s twin 
G. distance record. There is 

‘and more recent type 


is in Fi 
iienchin tha 


fe treond noid ekes 
the drawings will be sellex: 


For the landing gear shown in Fig. 8 
722 Fill need to make two pieces of bam- 
10 in. long and # by in, in cross 
section, which should be oval. Then you 
will need to make the crosspiece, which 
is bamboo 3 by de by 12 in. 
Ttemember that in reducing bamboo to 
size itis advisable to split the wide stock 
in the center each time. Even if itis as 
niuch as an inch wide, for example, split 
it in the center; then split one of the 14- 
in, pieces into two Hin. pieces, and so 
fon, until you have obtained the exact 
= Santor aightly larger. You can 
casi an piece to 
peo er 
Use part next 
to the shiny-or-outer surface of the pole, 
‘as this part of the wood is much tougher 


to whom 


© Tits seal on an advertionmant in POFULAR SCIENCE MONTHLY signifie Uhe approval of the INSTITUTE OF STANDARDS. See page 8 
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This Machine Develops Corona Tests 
for High Tension Cable Used on 
Modern H. C. Engines 


« Is Corona? 


ts.2 purple glow surrounding the conductor, 
and cha be realy identified by es pungeatodor 


How Does Affect 


Spark Plug Wires? 
Ozone is a vital enemy of rubber and causes it 
to det 


rate rapidly by producing ia 
ad eventually opening the ios 
righ to the copper conductor. The elect 
ie caused by ven this slighe deceriora 
seriously affects the power of the motor. 


Why Is Corona a New Factor? 
{A few years ago engine compresions ranged 
irom faly'Co shy pounds pet cic inch and 
fequired ve or ss thousand vols fr satisactory 
Ipeltion. Modern highvspeed, high-compression 
gines require in some instances as bigh at 
18}000 volts for satisfactory ignition, and there 
ae extremely high speeds that fender any leakage 
‘wharever of vital importance. 


How Can Corona Effects 
Be Minimized? 

Although corona is always present in high volt- 

tage cituic, us evil effects can be minimized by 


sealing the rubber insulation against it. This is 
done in Packard Lac-kard Cable by multiple 
coats of a special pyroxylin lacquer with which 
the braided covering is protected. As long as 
this seal is kept intact, the rubber is protected 
from the deteriorating effects of the ozone. 


Packard Lac-kard Cable is the latest develop- 
meat from the research labor of The 
Packard Electric Company. It is rubber-insulaced 
cable of the highest quality, protected by a stout 
braid which iin tien, treated, with muliple 
coats of pytoxylin lacquer which hermetica 
Seal the "ubber insulation from the attac 
of ozone. It is the last word in high cension 
ignition cable. 


w 
Packard Iga le Sets? 


Backard Ignition Cable Sts consi of the die 
tnt leads from the distributor co the spark plugs 
$ed from the coll to the distributor, made up 
With universal terminals attached to the spad 

Plug end of the able atthe factory. Distributor 
ferminals as well as distributor protectors are 
included in the handsome purple and yellow 
Carton which is displayed on the shelves of 
feading aucomocive dealers and jobbers 1m the 
United States and Canada. 


SEND FOR STORY OF CORONA, THE POWER THIEF 


mail 
Name. 


ner Eee | NS Gi 


>) PACKARD LAC-KARD 


Car, Year and Model — 


State 


The Packard Electric 


LARGEST EXCLUSIVE MANUFACTURERS OF AUTOMOTIVE CABLE IN THE WORLD 


HON CABLE is standard equipment on 2 ve 
large percentage of modern cars of the beter class: For further ‘aformation, fill out an 
1@ coupon. From $2.00 to $4.75 FOR ALL CARS. 
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guimp'es sree | Blueprints for Your 
| Home Workshop 


PR Bcrints canbe obtained for 28 
cents a sheet. In some cases there 
a tee or thee seats ts ane soe. 
‘The blueprints are complete in them= 
selves, but if you wish the corresponding 
back issue of the magazine in which the 
project was described in detail, it can be 
had for 25 cents additional s0 long as 
copies are available. Other subjects be- 
sides those below are to be had: send a 
stamped envelope for the complete list. 


Sen be Ue He 
rn ie 
el 


F 
a 


A New Improved |. Passel, 
CHAMPION (225... = 3 
Jams HE Kitchen Babine Tatte “Sty a 
Biatcameae ope 8 

for ips. = 2 

, tery ered, Sey. 38 

Every Type of Engine | i bee Sgiicie, ES 
Baerewediosa hay: 3 

i gerrek anc Sein sept, 6 

Desicnep and made to meet | '°Stugertigey) a" 
the stresses of the most advanced | {4 Pe Tube Retin Gx" 707 3p 
modern engines, the new im-| 36 Beles haimal Dec 38 
proved Champion is far in ad~ | (°"\Moud ®t frida’ ye, a7 
vance of the Champion Spark | {:er" ate B 


EH 


Plug of even six months ago. 


‘The new and exclusive silli- 
manite insulator is as vast an 
improvement over all previous 
insulators as the original sill 

manite over porcelain, It has 


heen specifically designed to 
mect all conditions of the most 
advanced engineering. Aremark~ 
able new sillimanite glaze re~ 


RRR ¢ RRRRE EOF RRR BRR peee E eR pEEH? i 


mains practically impervious to 
carbon and oily deposit 


The advanced new solid copper 
gasket seal remains absolutely 
gas-tight against themuch high~ 


Eo 
er compression of today’s engine. = 
‘The special analysis electrodes = 
have been greatly improved to * 
resist pitting and burning, & 


Remember—itis a genuine econ- | * 
‘omy to install new Champions | 
every 10,000 miles. A complete | 
new set of improved Champions 
installed in your ear will show ac- 
tual savings in gas and oil which 


: Toc Dec. ase 

will more than offset their cost. | s0:, Morin Sapinee ite, Be 
303: Que'Tobe Hactery Res 

‘Sit (OU No. st Pepin te Mar, ase 


CHAMPION 
Spark Plugs 


Toledo, Obie > Windsor, Ontario |, ass 
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s/s it level? 
4s it plumb? 


see = ee | 


Stanley Aluminum 
Levels are fitted with 
six proved 
No matter how you 
pick up the tool, one 
of these glasses is al- 
ways visible—instantly avail- 
able to level or to plumb. 


Made of aluminum, these 
levels combine light ‘weight 
and great strength and will 
not rust or warp. 


The tops and bottoms are 
‘milled ground to insure 
ly. parallel surfaces. 
leavy glass covers protect 
the openings for both level 
and plumb glasses, prevent- 
ing damage to the glasses 
and keeping out dirt. 


Complete description of 
Stanley Aluminum Levels 
is given in the Stanley Tool 
Catalog No. 34e. Send for 
‘a copy of this catalog show- 
ing the complete line. The 
Stanley Rule and Level 
Plant, New Britain, Conn. 


STANLEY 
TOOLS 


The Choice of Most 
Carpenters 


the INSTITUTE OF STANDARDS. See page 8. 
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‘lo-day 


even the edge 
of the crowd 


A fees hundreds 
beard Lincoln 


TT present-day inaugurations of Pres- 

idents of the United Seates, every- 
body in the vase crowd assembled at 
Washington is able to hear every word 
of the ceremony. A Western Electric 
Public Address System, with its loud- 
speaking horns above the speaker's 
stand and at strategic points in the 
crowd, makes this possible. 

This apparatus amplifies sound and 
discributes it to all parts of a city park 
for square o¢ an indoor auditorium. In 
convention halls of hotels, it brings 
the speaker's voice loud and clear to 
people in the rear seats. 
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The Public Address System has a 
growing use in hotels, in amusement 
parks, in hospitals, where music ot 
‘other entertainment can thereby be dis- 
tributed from a single source to any 
umber of places or rooms. The equip- 
ment is adapted to a wide range of 


Unlimited rhowsands 
snow bear praidents 


requirements ... A product of the tele- 
phone art, the Public Address System 
is electrically and mechanically depend- 
able. Ic is made by Western Electric 
and sold by Graybar Electric—two 
‘names that mean quality and service in 
things electrical. 


Western Electric 


PUBLIC ADDRESS SYSTEMS 
“Distributed by GRAYBAR Electric Company 


a0 
et 
c~ 
+ 


i 


j 7 pe 


(PAINTING 
PROBLEM 


: HATEVER you paint 
—automobiles or baby 
carriages, buildings or bric-a- 
brac—spray painting will do 
1a better job at lower cost. 
_—— A Branner Spray Gun is from3 to 
6 times fescer than the hand brash. 
Ie insures complete coverage and 
uniform Finlay le reaches the tnac- 
‘ceasibe places and can beetficent!y 
‘operated by semi-skilled labor. 


Brunner Equipment 
Insures Results 
Benuty and durability in paint and 


lacquer finishes depend upon your 
equipment. Brunner equipment 


Fs 


Incorporates many proven features | 


| Methods of making joints im woodwork with 
Geet screws and three types ef od pina 


of design and 
construction 
perfected thru 
nearly a quer- 
ter century of 
Air Compressor 
fand Pneumatic 
Appliance de- 
‘velopment. Model 300 Gu 
Our Industrial Department is: at 
your service. Write for full par- 
ticulars and for interesting booklet 
‘on Spray Painting and Spray Paint- 


Den, 


ing Equipment. 
BRUNNER MEG. CO. 
Dept. P.S. UTICA, N.Y. 
Model 721 
Portable 
‘Ouse 
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| Metal Fastenings | 
for Woodwork | 


| FARPWOOD dowels may be sed in 
| Hi dtees we Fe mee pares | 
ued joint, there is no 
| adequate substitute: but for other par- | 
poses there are metal pins and serews that 
fare more efficient than the wood dowel 
‘These may be bought in many ordinary 
| fare tre or ordered fom the cata 
‘ofa large hardware dealer. 
"The lengthening of a wooden rod by 
means of a butt jomnt may be done easly, | 
as shown in Fig. 1. by the Use of & 
dowel screw. ‘The joint is stronger than 
it'a wooden dowel were used. One end of 
the ‘crew may be turned. into. piece 
with plier, and pices hen it turned 
Until the previously Git 
fet contact. This re 


| fn fm | 


| __ cower. screw’ 


| |= 
ee 


SES 


m four sides of the joint 
of each rod as i 
‘leBinitely with a center punch to permit 
the exact centering of the dil. Tn certain | 
ses the joint will be stronger ifthe screw 
dowel is placed near the eige where the 
sreater tensile strain occurs, as at D. 
"The steel dowel pins in Fig. & may be 
| sed as a guide in Bringing two edges to- 
gether. Center the boles accurately 
Placing the pieces together and mark 
then B, following with gage mark C ani 
center punch mark D, as indicated. Bore 
es in each picce the size of the 
tales end of te Di at & forthe ta | 
| then will be held hy the presure ofthe 
wood at F. ‘Deve the pin into Fperbape 
ig lac sparingly Vt do ot toe lve 
inhele Eif the joint isto be opened again. | 
The barbed steel dowel pon in Fig. 
may be centered by the same method and 
a hole bored in each piece of a size (4) 
that il sllow a close puch ft for the 
dowel. Glue may be used sparingly. 
‘The steel pin and socket in Fig. 4 are 
eopecially valuable where pieces of wood 
tare to be repeatedly pushed together and 
separated. ~Davio Weneren, 


Avnut, 


Byrd Expedition Takes 
AMERICAN SCREWS 


HEN inferior products 
may mean loss of life oF 
failure to succeed, no chances 
are taken. America’s greatest 
explorer, therefore, is equipped 
with the best materials this 
country can produce—among 
them are American Screw 
Company Wood Screws. 


American Screws are recog: 
nized by Navy officials to be 
the best for both metal and 
wooden construction. They are 
easy to insert and hold tight 
under the most trying circum- 
stances of strain and weather. 


WOOD MACHINE STOVE 
SCREWS SCREWS BOLTS 


TIRE 
BOLTS 


AMERICAN SCREW CQ.” 
PROVIDENCE ,R.1.,U.S.A. 


‘Worn Depots 238 We Rdgh So Chinn 
“Put Ht Together With Screws” 
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The same 
=| Fast, Accurate 


o_o Make everything out of wood 


fee homie tase with the famous 
‘and profitable 
commercial work 
including 
PLANER, SAW, LATHE 
AndELECTRIC MOTOR, 
And MANY USEFUL 
ATTACHMENTS 


Every kind of woodworking operation 


rice 
ants 


Amazing low price includes everything 


This complete all electric shop costs less than most other 
outfits and gives you an excellent value. You can prov EASY TERMS 
at home by actually using the Workace in every kind of Our terms are Min your favor, 
woodworking operation, making furniture or other useful e¥ and revolutionary method 
and decorative things for your own home and to sell at a W2Atsre Shop oat tthe pets 
handsome profit. The Workace is fast, accurate and easy it makes iia Ena dora 
to work with. Planing, sawing, turning, drilling, grinding,  Pomplete and ready to set tp for 
sanding or buffing—you save time on every operation, do immrinta use. hy 


paymeate, are so snall" you 
better, cleaner work, too. Sarpy, mie, the noes 
‘There's ample power, strength and capacity in The ‘upon now tod 


Workace Woodworker to do any job quickly and econom- etait‘ ands simple pd 
ically... mitering, tapering, rabbeting, beveling, slot- on by retumn ml 
ting, cross-cutting, ripping—anything. Every unit works 

from the G. E. motor. All parts are sturdy and well fash- 

ioned. The regular Wallace UN- 
QUALIFIED GUARANTEE assures 
replacement of defective parts for 
one year. 

This is simple straight-forward 
offer—no exaggeration, no red tape— 
just plain facts that you yourself can 
prove, If you want to make wood- 
‘working your real hobby—or a real 
source of income—send this coupon 
for all details of this unusual prop- Workace 14” Bandsaw 
osition, Sosaeacat Price $75 


> SEND TODAY (e,use 
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SIMONDS 


CIRCULAR SAWS 
for the 
home workshop 


Stay Sharp Longer 


WIEN yo ae Simonds Cee 
eiperbene sot 
shop yor eed ta pred 
SEs nate tn 
Serine 
the Simonds Saws used by leading 
Siectintectioeatoaer 
Dec Smoot Sal car 
sant ds Eom pc 
ponent srperetemeaay 
Elie nels cirsiogt 
Stay se we oe a 
alae 
fsincele"eeaer st 
ua ppc Sak ee 
teen perakiovgread 
Ter cy mien a comes 
fae Sing ening tage se 
rinks cont 
SAL lar tects pr 
rian paterraane 
Simons Sell ava Sve 
te hate apa pore 
Sed ie pe tic eg 
Sete es ceca et 
Four Bay oeard yor ty 
ware bi erteed ee 
So seee beste Soa pas 
Toca were 
Phas ets 


SIMONDS 
fee tree oon 


SIMONDS SAW ANDSTEEL CO. 
"The Saw Makers” Established 1832 


FITCHBURG, MASS. 
Beanch Ofices and Service Shops ia Principal Cer 
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Turning Large Work 


on a Small Lathe 


AS THE owner of one of the popular 
clectric workshops with a capacity 
Tor turning wood about 9 in. in diameter, 
T'was confronted with the problem of 
turning a piece to a diameter of 1034 in. 
Tound that I could easily tura this piece 
or, indeed, one as large 2511 i 

the faceplate on the left instead ‘of 
Fight side of the motor. 


ssrdy design Mo hat by taking of the 
Circular sew and attaching op | 
port base to the Teslot as shown, I was 


ome workshop for turing = 10\¢ im. ick 


able to accomplish the job quickly with- 
out devising any awkward makeshift ar 
Tangement.. 

‘One caution should be observed: ‘The 
stock should be cut a litte larger than the 
finished diameter on the scroll saw before 
it is fastened to the faceplate, and the 
faceplate must be fastened to the exact 
center of the stock. This will prevent 
fexcessive vibration and the powibili 
focepat. Te isa important that the | 

te. Tt is aleo important that 
foceplate be fastened wctarey wit four 
heavy screws sothat there will be no danger 
of its loosening during the turning opera: 
tion —Josern Lexowrre. 


Novel Way to Bend Bamboo 
for Model Airplanes 


MAT readers in 
far corners of 
the world are 


building Porouan 
Scimser Moxrmur [54 
airplane — models | 
BM ndited by | fl 

y, letters | 16 

Whe been ESEermenon 
them the follow: wssnea "benine 
ing, from J.P. 


Smith, of Christchurch, New Zealand: 
‘Some of your readers, when making. 
model airplaies such as the Bremen, may 
have experienced difficulty in ending 
bamboo in the exact place required by 
means of an ordinary candle flame. This 
difficulty may be easily overcome by 
using the ordinary domestic electric iron 
as illustrated. I found that very accurate 
bends could be made by this method, 


and had no scorchings or breakages.” 


Arn, 1929 


Do your figuring 
scientifically with 
the 


RUXTON MULTI-VIDER 
Multiplies—Divides 


font 
Pave pen nti 
etre end ad may, 

of icine ‘sirabiy. tm hand: 


N engineer invented this ine 

‘atrament. It ean save hours 
Tor technical mon, students ine 
Ventors, business men and sales 


read ar the time oma clocks 

{hia na few second you ea 

‘alealate horsepower, manhour 

‘ont apeeds arta, formulae, ee 
om, vr duction and 


to 
‘ith, 


" 
Sou meet daily at shops home or 
desk, ch bi 

‘And the Muli:Vider fs there 


fn your hand 0 writethe answers 


De ly 4 
day longer. Office or mechanical 
‘student or business man, 

tilize your time for creas 
Purposes. Get your Multi: 


‘The Multi-Vider is made with 


the new improved Executive 
told filled cap, ai 
stow 
chy 


Introductory Offer 
RUXTON. MULTLIDEN cOMPORATION, 
ips bal crave ies Re Yank 


AY Tclns flo for ea Encee Mabe er oe 
‘Sid. Ta far amit sda) sl 


Deters Rane 
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young men 


ambitious to become 
leaders in America’s 
newest industry ~— 


Aviation 


Fortunate young men! To have 
your furures paralleling that of 
a new giant industry offering 
you boundless opportunities. 
For this isthe young man’s 
‘And aviation, still but an infant 
indusery in spite of its present 
$i00.00000.00 propercions be 8 
‘business. The fue 
ion is definitely 
tied up with your future because ts development depends upon 
the young man trained to develop it. 


What Aviation Needs. And You! 

Aviation needs men with thorough, practical training to oper 
ate the rapidly developing transcontinental alt linen. Te needs 
trained men to supervise operat nd traffic. It needs men 
‘with & thorough knowledge of aviation to direc the develop- 
‘ent of this new Business in Snancial circles, manviactering 
plants and dozens of allied industries. A shortage of trained 
‘en now exists. Having a practieal knowledge of aviation st 
fiven in Universal Aviation Schools you are prepared to grow 
‘vith the industry in any feld i touches upon. Cana man with 
1 spark of ambition overlook this opporeuniey? 


Universal Aviation Schools 


A Division of the 
Universal 
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Aviation Corporation 


eager ens tong es tan ar 
i eis ns 


Meet Opportunity Half Way 
Prepare now for what the future may offer, Thorough training 
in all beanches of aviation from tts business and maintenance 
cad to the actual ying of commercial aircraft, fe now avallable 
through the Universal Aviation Schools. ‘These schools have 
been established in a number of cities by the Universal Aviation 


acporsion, a $20000000,00 orgnietion operting sree oer 
miles of airways a day, between the principal cities of the 
country. Realising the need for 
thoroughly trained men, the Uni 
‘versal Schools have been provided 
with the finest and latest equip- 
ment and the highest type of in- 
structors in the Nation. Universal 
training will put you where you 
want to be in aviation, 


How to Start 


‘We want to heat from young men 
with ambition, not curiosity 
seckers, Therefore, we ask you 
‘to send 25¢ for the book shown here, which tells what Universal 
training may mean to you. Full of helpful information on the 
growth of aviation. Beautifully lus- 

trated. Send for your copy today. 


Suite 1046-1055, Boatmen’s Bank Bldg, 
St. Louis, Mo. 

Enclosed find 25c. Send me your book, 

“Aviation—Whae It Means to You.” 


Agen 


us 


GREENFIELD, 
MASS. 
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| How to Display a Ship Model 


If You Have Built Our Mississippi Steamboat, 
You Can Place Iton Pedestals or in a Scenic Case 


By E, Anwrtace McCann, Master Mariner 


Captain McCann paloting on canvas a 
‘hy. "The lnedncape wan uned ler on the background la scenic ane 


Y of the ship model builders 
ave been following our Missa 
Meamboat articles now have Uneir rnd 
Of the Buckeye State completely fi 
Semereget bes pete od moe 


ing and placing it problem of interest 
toall who make ship models. 
first thing to be considered 
Where i it tote Kept so tha it w 
appear to the best advantage and yet not 
bela the way? aa 
Tina very small house there may not be 
a vacant table, stand, or mantelshelf on 
which to place ft. Tn 
this case’ I suggest 
fastening a shelf t 
the wall and standing 
the model on short 
pedestals, as illus 
ated in one of the 
photographs on this 


rpicl river scene egsinat a wunset 


page, unles one can find a suitable niche 


Targe, would 


look clumsy projecting from a flat. wall, 
If, however, the room is large enough to 


p 
il sppe 
ifin ber everyday surroundings, sean 
up the Mississippi oF Ohio 

"The first thing to do is to make the 


The origins! Buckeye Stato 
‘Rodel laplnye in a senie eae 


I made mine 9 in. wide, 14 
. long. A wider and 


case itself 


in. high, and 30 i 


say 3 ine thick, ssa for the teton 
piece, the rest can be very thin. 
Of fiber wall board will do for the hack. 
For the water I obtained 
green glass, 834 by 
TESS tote (Counted or oane 9) 
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Home Workshop 
Chemistry 
imple Formulas that 
Will Save Time 
‘and Money 


‘OST of us at some time or another 
hhave picked up bargains in “all 
wool” men's suits oF other gar- 

ments at absurdly low prices. Later 

have sometimes realized that the mor 
hhad been th y through our ine 
ability to distinguish between the com- 

‘mon textile fibers. ‘The average buyer of 

bargains in this Tine makes no test of the 

fabries, but the expert buyer for a whole- 
sale house will take nothing until the 
goods have been subjected to a rigid scien 
analysis ina chemical laboratory, by 
means of which the pereentage of cotton 
or other adulteration can be discovered. 
Under the tester's microscope and 
reagents, cotton stands forth from wool, 
and the number of cotton thread! 

‘4 mixture ean be counted. Son 

standard tests are simple enough for the 

amateur to perform in his own home 
laboratory. If» 

is to be analyzed, 5 

‘ean be cut from such places as the inside 

of the seams without d 

test 

first. To do this, pull 
yarn or thread and hold in the flaine of 
tuatch until it ignites. Wool catches fire 
with difficulty and. burs with the 
characteristic oxlor of bi 
ton and linen, upon the other han 
readily and burn with little odor. Since 
certain mixtures contain one wool yar 
alternating with one or more cotton 
threads, this test should be applied. to 
several fibers in both warp and woof. 


applied 
‘val 


IHE boiling lye test is. more trouble- 
some but is the classic method for | 
detecting, an 
of, an adilter Tt should be 
tried by the amateur following his match 
experiment. ‘The method is to count the 
number of yarns or threads ina small 
square of the cloth and then immerse it 
for exactly ten minutes in a gently boil 
ing, five percent lye solution. If the 
tester lacks a balance for making up this 
solution by weight, he can make one of 
approximately the right strength by dis 
solving one teaspoonful of strong ie in 
twenty teaspoonfuls of water. 

‘At the end of ten tainutes, what is left 
of the square of cloth is removed from 
the solution, washed, and the remaining 
threads are counted. ‘The woolen yarns 
in the mixture will have been entirely 
dissolved, while cotton or linen threads 
will be uninjured. Wool is the only com- 
mon textile fiber dissolved by this treat- 
‘ment, so the analyst cannot, go wrong. 
‘The quotient obtained by dividing the 
number of remaining threads by. the 
‘original count, multiplied by one hun- 
dred, ives the ‘percentage of threads 
other than wool used in adulterating the 
mixture. 


W. H. Haxatoxp. 
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Have you pride 


in ownership of fine tools? 


ANKE" twoolmakers served 
their apprenticeship long be- 
fore the art of cheapening was 


that can be built into a tool; the 
‘utmost saving of time and labor for 
the user of the tool ! 


Loy iseath ‘The "Yankee" Brace is unlike any 


other brace. Its appeal is to those 


tay teper, beid Gmer things « » 


scares 


fon and finish in toolmaking.. 
‘understand the long-run economy 
of paying « little more for quality 
‘and efficiency. 

It is being bonght on sight by men 
who thought they did not need 
fanother bit brace. And by men 
making sure they will never have 
to buy another. 

‘No.2100. Four sizes: 10> 12- and 
Linch. Price, 10-inch sweep, 88.20. 


ome 
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Necessarily— 


you choose high grade tools 
when you do work of a difficult 
and exacting nature. In the 
selection of tools, it is best to 
know something of the manu- 
facturer. Pexto Tools are the 
result of many years of fine 
tool making, and have earned 
an enviable reputation for fine 
quality, exact balance and 
lasting material. Look for the 
Pexto trade-mark when you 
buy. 


Among the numerous popular 
items in the Pexto Line are 
Braces, Bits, Chisels, Pliers, 
Hammers, Screw Drivers, 
Wrenches and Snips. 


‘Send for booklet 


‘The Peck, Stow & 
Wilcox Co. 
Southington, Conn.,U. 8. A. 
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Mixing a Low-Cost 


Varnish Remover 


By R. C, STANLEY 


THE first of my series of articles on 

repairing antique furniture, which be- 
gan in the 7 1927, issue, T gave 
‘8 formula for making varnish remover. 
Since that time I have done some ex- 
perimenting and wish to give readers the 
benefit of the results in the form of 
recipe which modifies the, previous one 
‘and reduces the cost. 

‘Mix (cold) 134 pts. acetone, 234 pts. 
benzol, 4 pts. denatured alcohol, and 2 ox. 
foalfin wax shaved fie. Allthese liquids 

il at a lower temperature than does 
rater. Bring to a boil a sufficient quan- 
ity of water and remove it from the vicin- 
ity of the fre. Place in tthe vowel con 
taining the mixed ingredients. Ina short 
time the shaved wax will melt. 

‘The wax is used to give a boxy to the 
remove, soit willoay wher itis rushed 
‘on and will not evaporate too quickly. 
the remover is placed in hot water a few 

inves before starting to we it, the wax 
will melt: using the remover warm enoug! 
to keep the wax in liquid state gives a 

quicker and more thorough action, Theve 

ents evaparate very rapidly when 
hot, 40 shouldbe Kept covered when 
possible. 


PREVIOUSarticlementioned several 
uses for Here are others: 
Paint and brushes which have 
become dry and stiff can be made pliable 
in ing istle deep. in 
STeagar hosted cnet oth bting pi 
A strong solution of vinegar and salt wit 
remove nearly all stains, grease, and spots 
from wood. ‘The same solution may be 
used to give brass, , and iron a 
tarnish, which, if protected by Incquer, 
will make a beautiful antique finish. 
Simply immerse the metal in the solution 
‘until it takes on the desired color. 
When repair 


‘inegars Just as you might wash painted 
“ * h water, ‘The pant wi et 
tale from the mnetal as ita apt to do 
“hen no pectin ae takes 
nee 

cogerees to ure.” When & cold acd 
reoqared it oun be tind and if the desired 
result is not obtained. no harm has been 
Gone, as would be the case with many 
rete Py 


These are the concluding suggestions 


Seaperience in 
ishing furniture. For readers who have 
missed any of the articles and may wish 
tozefer to then, the complete list ia a 
follows: December, 1927; April, July, 

August, October, November, 1928; and 
January and February, 1929. 


You'll Never Know where 
the hole of crack was when you 
fll it with Rutland Patching 
Plaster. Makes perfect patch 
and lasts as long as the wall i 

Just mix with 
Anyone can do 


wall-paper and 


Patchin 


Plaster $ 


Gives Smooth Hippetent 
inkl owertal Uusvernal Mote Rss 
‘of the Light Socket 


THE TAK; Sander 
protien ert 
Bees en ees 

ae 


[A defini program for getting ahead 
nanciatly will be found om page 
our ofthis iaue. 
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Turning Boxes and Bowls 
Cosi on 

+ lpg abt sel ee 6, 
it sah ans 
war ine 
AE ic Beto 
OAT pete ae ie 
seiner a poate ae 
poieiee aedas & feet ne 
Kae Sin ay Seba sp yea 
pret soey ieee ted 
plained above. When the glue is dry, it is 
patie na Innes yet 
pete a teeter 
oleic ad cfc cee 
Ioan pr tt eel ape 
ictal ge, ene ep 
written ae po ee 
Soe ec oe Seni 
Cie hee lw eae pa 
Soho aie ete Ok 
Bi teera adh Ss Gee aes 
ie aa edo eget 
epee age pl hin lap 
rs eh of eye sis 
aie ste pr eb ho 


How layee of woods of aifreat cers are 
tducd together Yor making an ilad bon 


ta are put together as shown in Fig. 5, 
Smoother, tnd sanded. ‘he dead center is ran 
part of the cover from which the knob 
ral This ads tothe stabity of the box 
during the fal smoothing and sang. 

"The knob is the last part of the ber to be 
turned. ‘This ensly done while the whole bre 
In mounted between centers as shown in Fig. 
Enough material should be left-on the knob 
when the ever is cut offs thatthe mark made 
iy the dead center may be entirely cut away. 

Tall inlay work it well to remember not to 
Ihave to vislent a contrast between the inlay 
sand the ilail surface. If for example, iit 

bony (ebontzed wood) and maple are used 
for the jewel box, the maple abould be stained 
dlarker color such as amber, which resembles 
‘antique maple 

‘After completing the trays and. boxes, the 

weonlworker who has followed. this serie of 

‘eter- 

to do-any ordi- 
7 Jobin pial nad faceplate turing 

“Phe nut bowl, Fig. i turned by the glue 

Ao-wnstestock’™ miethod at explained lat 

nth, ‘The design may be modied 0 that = 

il circular block islet in the center srilar 
{o the one shown in Fig. 3 on page St of the 
March isue. In this case, however, the block 


isnot removed. Instead, small holes are bored 
‘when notin use. 


init for receiving the nut pic 


‘avers of the boxes were turned. (see Fig. 4). 
Teas to be chucked so that a hole may be 
bored in its underside for the 3 by Ti in. 
tenon onthe bus. Tn gluing the parts, fave 
the upper part in the chuck and center the 
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Make this FREE 7-day test first to prove 
to yourself the supremacy of this unique 
shaving cream. Mail coupon 


Gemma: 

‘We have sold more shaving cream by 
telling men net to buy it, than many have 
Sold who cosanty urge is purchase 

Instead we have urged “Don't buy yee— 
fase let us prove to, you the merits of our 
cise, a ear expees” Aad that conbdence, 
Sd the supertorties Of our product have 
Won 66% of the mea ‘wha have made 
uae test. 

‘The coupon is for your convenience. It 
boings s liberal tube-at our expense. Use it 
seven days, Then, if convinced of what we 
aim, you will ‘want to. buy. ‘Many men 
‘who never clipped an advertising coupon 
before in their lives, are now the greatest 
Booutess of Palmolive Sharing Cros, 


5 unique advantages 
1000 men were asked wha they soughe in a 


ower part by running up the dead center. 


shaving preparation. With their specific 
rs, ou huge laboratories began. Altet 129 

periments, success came. 

‘These are the five things we achieved, all 

in one noteworthy shaving cream 


1: Mulkiplies itself in lather 250 times. 

2: Softens the beard in one minute, 

3: Maintains is creamy fullness for 10 mine 
‘utes on the face 

4: Strong bubbles hold the hairs erect for 
cutting. 

4 Fine after-effects due to palm and olive 

Please make the test 

‘You may be happy with your present shave 

ing preparation, stil fod this one beter 

You' tak nothing in trying. We take the 

chance. Sowon'ryou mailthecoupon, please? 


7 SHAVES FREE 


and a can of Palmolive After Sh 


‘Simpy insert you ae an addves and nll wo Depee 
B 3030, Pala 


ing Talo 


399 Titth Ave, New York Ci. 


us 


$3930 


COMPLETE 
Compressor Unit 


fa 


SPRAYIT 


Give You a New 
Standard of 
Workmanship 


ASP thepistol pip ofthe New 
Gigs her? ster 
the iy {No matter whet your fob i= 


the Raf at yw rpou road of the 
Inch oto ali wos, ey 
Professional speedy ecovomical 
ae foo remand re 
cw LicTRICSPRA 
‘The Said spfation” Corres considered te 
{Fresest single improvement fn speny painting 


Stic fan 
agin the New Apter Type ELECTRIC 
senatit wr benef igi Skee ond 

fe realy tog. The sey cht fang 
Find shape af or ne lana 
Repl 


controls it, always at 
Dressre, fo fash aie 


Handled by leading jobbers and dealers. 1¢ 
yout ox Eno we buy the 
Spe ELnerRic SPRAY wie Coupon 


: «@ Sprayit for Home seat 
orang plariobia te howe, 


Speer eS ee 
topo he: We deh 
Sew Spe 


AYIT 


s. een Contne | 
1S Gol Aven South Beat | 
{Diwtsiearecrm me || ct 
I Dips eiachtentptan CI Sesasocccl 

Prindpad wefocHLECTRIGSPRAYIT I 


1 
[Wri Gomplae Name and Adare Below | 
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Dressing Up Photographs 
(Groin oom ae 


mid-point between the right edge and the 
Fi, and make another dot at D” Find the tid 
between Band Ue lower edge, marked 
trae very lightly the ines 
"The iat 1 determines 
{he position for the lower right-hand corner of 
the print. 
Kiter you have wed this system a few 
men Jack wate “you cn aly Bd 
‘position of the print by mating hgh dots 
‘without drawing Unes which sunt fater be 
case, 


the. continued. 


panel, comes next,” 


are 

Ti enter the mown 
ey might 

ca ee 


othe accom 
‘ule along te Hine a 


How the emboming is done ty toting the 
‘mount dows over # inp af Una cardboard 


panel with » blont instrument, sch as bat- 
{onbock or the handeend of 8 crochet hook 
Stop exactly at the intersecting Hoes. ‘This 
Uealment will bend the moist paper slighty 
ter the ee of te cardboard. Whea th as 
foul Garuda oovenel 

td q s governd 
By the thickness 0 the cardivand. 


TOW tara the mount over agua. You can 
ca iin Ucar aba the 
rit ice of back 
A lar than the pint a8 
tape aboot "an eighth ich wide all 
is fastened to the underlay 
sre Tap bea i ie mag 
by means of ite high-grade paste or glue 
Ateach ofthe corners. Often only the two 
Corners ted be fastened, as the glass wil bal 
the others ia pce, Tasead of than, Jou eas 
te good sekcuring rubber cemest painted 
‘vee the entire back This has the advantage 
Spacing 5 pecly at mownt win 
staling the pr 
What Lind of fame is the best?” Henry 
sed 


dark, even | 
‘others lak better in a Right one. Some people 
prefer to have the color of the frame mates 
the predominating color of the picture. Prob 
ably’ the picture of Mary Ellen woud look 
better in at delicate polychrome. 


‘combination of picture, underlay, mount, aml 
frame is no reason why you cannot work out 
ther pleasing schemes, “Jack added. “In fact, 
| Scie bee genta 
it variety is best. Some pictures may be 
‘mounted without an underlay, of with one 
tel bel ben ot mane othe ale. 
car's ft picture mounted according to 
| sacks tgtions was dochred « nasootby 
Mrs. Webster. Within afew weeks many of the 
attractive prints that had Been Iving in od 
lly framed 
fand were doing duty as interesting decorations 
{oe the walls. 


“Now, just because I have deseribed one | 
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Seasoned Smoker 
Tips Sixteen Off On 
His Tobacco “Find” 


Is ready to tell the world about 
the one and only brand for 


show crus sp 
colors of 


Bigeworth right into the pipen 
seen hinted “Our Tinta are to 
ah for convincing his pipessmokiny 
Iiends that BAgeworth was the only tmoks 
in the world for them. 


1721 Cleveland Ave, 
Norwood, 
Oot a tna 

Larue & Brother Company, 

Nichmend, Va 


ho 
‘ied Ton charg my. U have 

{rset all ds f pipe taba 

‘eae satiated with thet ta 


stead dhe thanselees 
jean net ne judges a 


oping that you wil eoutinue with the 
Trunty a Elgrwor 

Very truly yours, 

(olgnel) Joseph J. Stahl 
Lot Mr, Stahl east out his fears, Edgeworth 
smoking tobacco has always been tniform 
in its quality, and always will be 

Personal: Let 

send 7 fee teins 
6 Edgeworth es 


Tubbed and 


Shenewer 
for Blgrworth Poe 
cos ali: th 

tino 
my we 


wets 
peterarss 
wikia mae ae ee 
= en 
eset raters ments oe 
Lopiaple tA 
sete ad carter 
of the hand. “3 
Se mancoryariient 


See ee See 
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Modern Sewing Table 
(Contin om sae 


experience to have this groove ct he pees 
And alo to have the faces of them jointed 
{Glaned true) at a mill 
aude hind wy ae nade to op 
is column properly. "When the glue is dry, 
plane’ the columa square: then lay out the 
mal shape on each end, draw correspond. 
{ng lines the hen eth of the column, wa plane of 
tHe comers to 
“The base is built up of six pieces. Each 
in frat sunred after which pleset Land 3 
are planed to form Further octagons. These three 
Pieces are tiled abd glued together, forming 


Materials for Sewing Table 
x | 


Mame eT We 
‘Sides of hor ow Tg 
Sides of hor 8 ey 

C Bottom of box Sf ang 


Cleatsat topof box 
Cleataat topof box 
Slats for aides of 


Sis 
* 


des! ot 


TE Shes af tray 
S Sides t 

1 Parion for tray 
U Partition far tay 
¥. Bottom forty 
eats for 

‘lt 

Flathead screws 


Hee eeweee renee nS & ween 


piece. ‘The remaining pieces N, 
rounded at the corners an wailed 


il 
‘na lued together 
A 


mot be ade in 
the under fra washer and mut The four 
fect ae give and sewed to the aden 
then’ iny blll soko fat 

hen tay be bol Together fter 
tht el ieee Hace ete te 


the upper base aa col 
unl the box to ep these 
er position and 


: 
ich i slenply ped oad 
The 5 soe we ce 
int weiner ae 
palctcle Myelin rill 
beter aelen i 
ioe cme renee font ase 
bd ey sk, see Kor h pthgers ‘The 
sort Se fe Hore Te 
gel glo rs oy 

sat reel gett erecta ae 
ate Teale ne ere eee 
ticle fee 


Preceding articles in this series de- 
scribed a stand and a bookense (August, 
192a), several modernistie sereens (Sep 
tember, 1928), three modernistic lam 
(Getaber, 1928), skyscraper book ende, 
f modecaletiebeckaale and «tos 
and OB ie and a cabinet 

Jonny. 1989). or bueprints ce Nox. 
88, 91, 98, 
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Their vacation fare 
bought this fine car 


railroad fare in a good Pledge-hacked 
car and will drive through Canada om 
their vacation—as well as enjoy short 
trips many week ends, 

Hundreilsof thousands ofauto- 
mobiles are being purchased this 
year by second owners! For the 
same price, these careful pure 
chasers buy unused transporta- 
tion at a bargain price. Every car 
onthe street isa"used" car. Don't 
let false pride prevent your family 
from enjoying a good car. 


Free Book Tells How 
Send the coupon below now for 
valuable ree book," How to Judge 
a Used Car." Experts who buy 
hundreds of ears for resale tell 
you in plain words and pictures 
‘whattolook forand what toavoid. 
This free buyer's guide may easily 
save you $200.00, Spend 2c fora 
stampand mail this coupon NOW? 


Is YEAR the Lymans went to a 
‘summer resort on the train. This 
year the family invested their vacation 


1 Ergyecarieconicuowty marked 

‘with its lowest price in plain Gace 
Ted that price, just as the price of our 
‘Bew cart ls eigidly maintained, 
All Seadebaker automobiles which are 
{old as CERTIFIED CARS have been 
Droperty reconditioned, and carry 
Soday guarantee for replacement of 
defective parts and free service on ad- 


re = \ 130,000 people have saved 
money by mailing this coupon! 


|THE STUDEBAKER CORPORATION OF AMERICA 
Dept. 164, South Bend Indiana 
Plate sced me my copy of your valuable 
free booklet, "How to Jadge a Used Car.” 


STUDEBAKER 


Builder of Champions —$£ 


Certainty 
and Ease 
of 


Automobile 
Starting 


er has outboard motor- 
ing witnessed somany and 
such radical improve- 
ments as are embodied in 
the new Johnson Sra- 
Houses. They wholly 
revolutionize this sport 
and obsolete all previous 
outboard motors. 

The Release Charger, a 
wonderful new invention, 


catsstarting effort sodras- 

telly i can no longer 
called an effort. 

the Underwater Exhaust 

eliminates all exhaust 


WORLD'S LARGEST MANUFACTURER OF OUTBOARD MOTORS, 
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No Exhaust 
Fumes 


noise and gases. The Rotary Valve in the Sea- 
Horse 32 andSes-Horse 16makes possiblehigher 
power peaks than ever before. Write for catalog 
on these and other startling improvements, 
Sixmodels, priced from $115 to $335, F.O.B.,Wau- 
kegan. Sold on free trial and easy payment pl 
JOHNSON, MOTOR COMPANY 
min CANADA 


aati Johan Mater hy Pembereugh, Ont 
usin or Wah Coa, das ads Vencosre, BC. 


Johnson 


Outboard «Motors 


aX oucut to hare 
in pd Pa 
‘Com 


om a SAW OUTFIT 
35 
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Displaying a Ship Model 


ceive the hull up to the water Tine, inclu 
the rudders and paddle wheel. ‘The center li 
of this hole should be Lor 2 in, nearer the from 
than the back of the glass and about the same 
‘amount forward of the middle, 

“To cut the opening accurately is a, tricky 
job and requires patience. After ct 
‘utine, one has to start in the 
short cuts, break out « small hole, and thea 
‘cut and break off the rest, a small piece at a 
ime. “One can, however, get it ground out 
ifs las company with the weeny exp 


slightly to the front and its front edge 
barely’ below the edge of the molding Uhat 
to be placed on the front of the ease. Dig out 


How the cave is assembled. 
ipl any. obtainabe, 
{sted to represent water 
‘The pofestale can be t 
oread ln various, de ey 


Sroedtence, [| 


Un acount if ecenay, to adit the bl 
{o the right slepthy so Ut the top of he glass 
wil be atthe water line. Streak th 

oder the glass with yellow and tio 
{ive the appearance of fowing an 
“ae water. 

When the model is st in the gles, some 
lightly tinted cotton wool placed between it 
we fast and about and chi the 

weal il ve an eppenance of foun 
Be the join. 
If the plas is not obtainable, somewhat 
similar elect can be had by ca 
tse ee veal 
ito represent river water, 


or an 
vith s 


‘This is best 
‘canvas with artists’ oil 


the edges will hold the 
Cauvas in postion. "Note Ut the rear corners 
‘The cae are rt led with half-round backs 
wood, 

I water colors are prefered, the same scene 
cau be painted with them on Bist buend or 
Urawing paper. 

“As forthe scene toact asa background, any- 
thing that Tooks (Continued ope 16) 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Displaying a Ship Model 


the bank of the Misssippi 
will serve, If one has but lit 
paints, an earth bank (levee) with blue’ sky 
hove’ will be quite typical of the lower 
reaches: but if one can handle pein 

elaborate piece of scenery will be attractive 
My’ background is reasonably: typical of the 


lover Ohio with a sunset sky above. 
"The background should extend to the froot 
of Ue case at the sides in one continos vies 


doin‘ bacaroind to the water with nie 
itty painted to represent the river 
ia a told be’ enti ‘on the 
Underside of the top, One could. paint the 
scene on the ack of the case itell, bat the 
plan is, im the end, easier and. more 

tive 


double rabbet is requ 
‘pay he tuner rabbet is for the glaat 
and t 


ve method of mounting the 
tmovlel, short pedestals can'be turned 


Small Bal 
Model Is Easy to Make 


Picturesque model built by Richard Heinae, 
cc Brooklyn, N-¥., trom Blueprint No. 93. 


of all Porvian 8 
hip models to. make is the rake 
igh lite Balinore clipper ilstrated above 


The hull ie 814 in. long and the entire model, 
including the base, is 


Pull size dev 
{hip the sie of which are whittled from wood 
Arecontaine i our Blueprint Ne 8 (oe page 
To) Rating next to this model in spicy 
are the pirate iley (Now. 4b an 43) amd the 
kingship (Now and 02). 


POPULAR SCIENCE MONTHLY 


304 mex, “Before you take off, Casey, 
want to ask a question. What do you 
ik of our new idea of Menthol-iced 
Shaving Cream?” 
‘CASEY JONES: "Say, a lying field is cex- 
tainly a good place to ask that question! 
Aflyerisa crank on shaving and shaving 
‘cream. And there's a good reason for 
it. Out in all kinds of weather—Aying 
‘every day—sometimes in an open cock- 
| pitwhere the wind hits you full in the 
face, Every morning my face feels grate- 
fal for the cooling, soothing feeling that 
[get from Mennen Mentholiced and 
my whiskers come off without 
Mennen Menthol iced gives me: 
‘estysmoothest shave P've ever had, a 
fo ‘every day 


Mennen Menthol-iced— 
‘The Young Man's Shave! 
‘Modern — refreshing —unique— that's 

the new Meanen Menthol-iced. 
‘Youngmenareusingit—men who appre- 
ciate cooler, cleaner, smoother shaves. 
Jim Henry has talked with hundreds of 
of Menthol. 


‘men asking what they thi 


MENNE 


Jim Henry— famous Mennen Salesman—is interviewing some famor 
‘Shaving Cream, His reports will be published frequently in this magazine, 


11 


fiforCahjormia. 


‘*We flyers vote for 
cool heads and CooL SHAVES” 


users of Menon 


iced, Here are some of the answers: 
An executive—"Mennen Menthol-iced 
certainly makes a difference in my 
tthavel Team sense tin th 
my blade works; Tean see 
ror; Lean feel the difference through 
‘whole business day.” 
A well known artist—"Particul 
good for blae Mondays. I like the 
‘igorating after-effect on my akin.” 
A famous doctor—"The soothing men 
‘hol relaxes the facial nerves and pro- 
tects the skin. Trecommend it highly.” 
Mennen Menthol-iced Shaving Cream 
the newest member of the Mennen 
ine—a modern team-mate for the reg 
ular Mennen Shaving Cream. Both 
Mennen creams have dermutation—a 
three-way shaving improvement —ex- 
ively Menne 


MENTHOL-ICED 
SHAVING CREAM 


‘im Henry’ treat—14 COOL shaves. 


Give your 


Oil Burner 
CLEAN OIL 


XPERIENCE shows that most 
“oil burner troubles originate 
with dirty oil—oil containing for- 
eign matter which clogs orifices 
and valves, wears out pump parts 
and causes excess carbon deposits 
in process of combustion, 
Here—in just one word—is the an- 
‘swer to the dirty 
oil problem 
Purolator. 


‘The Purolator 
Oil Filter, which 
is standard 
equipment on 
the leading oil 
burners,removes 
from the oil and 
holds the harm- 
ful dirt and for- 
ign matter that 
create most oil 
burner operation 
failures. 


Purolator requires practically no 
artention—merely remove the dirt 
and wash or renew the filter ele- 
ment once a season, and your 
burner will be assured of clean oil 
all the time. 

If your oil burner is not equippea 
with a Purolator it is a simple 
matter to install one. 

For complete particulars, address 
Motor Improvements, Inc., 352 
Frelinghuysen Avenue, Newark, 


PUROLATOR 


THE OIL FILTER 
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How to Do Decorating with 
Paint Spray Guns 


By F. N. VANDERWALKER 


and decorators are ask- 

{ng just how much of the paint- 

ing ing. about the 

| house ‘ean be done with 

spray guns of the hand pump, foot pump, 
ted types. 


Perhaps annwers to these questions 
one who has dove fnishi 


by 
‘finishing with most of 
‘well as 


time required by the most rapid 
ter some experience, perfect 
finishes can be obtained with U 
fon furniture and cabinetwork with lac- 
‘aver, paint, enamel, or varnish. ‘Th 
af the round or fl spray projected by 
‘such small spray guns is, however, too 
small to make them practically useful on 
large surfaces or for painting houses and 
barns, 


‘One finds many odd uses for sprayers. 
For instance, when removing kalsomine 
‘or wall paper it helps greatly to spray the 
surfaces with water. When it comes to 
the application of glue sie coats to wall 
paper in preparation for varnishing t 
to make them waterproof, these guns are 
superior to the brush because with the 
latter there is « tendency for some of the 
‘colors to run under the brush, whereas the 
spray does not affect the colors, Varnish 
{oF luoquercouts on wall paper also can be 

with the small spray guns, 
iy in bathrooms and halls where the 
Ssciy applied wa Uses gree sad wid 
ly a it guns and wit 
fair speed even on the moderately large 
surfaces of garages and small houses, 


JA GPERATING « sprayer scceuly 

Se sprayed: that taking for grant 
‘0 be sprayed: that is, taking it for grant- 
ced that the surface has been made clean 
land fit to receive the finish. 

“The mixing of the material i very im- 
portant. ‘The color pigments of lacquer, 
Enamel and paint settle to the bottom of 
the can, and unless they are completely 
‘mixed into the liquid, the color will not 
be correct, the opaqueness or ability: of 
the outing to (Cantinuad on page 125) 


‘Apnut, 1929 


Decorating with Sprayers 
(Ccntndstom mae 


“This type of foot pump ia «development 
the familar, ef hand pea am 


will be less than you expect, 
terial is sure to 


tile liga tots 
nee think the mac 


‘Thin liquids stomise amore easily: ana with 
lew ai pressure than thick liquids. ‘Thin coats 
dry mare quickly: and 


fed style of gun (uch ax the hand pump fot 
Pump, nid small motor types) only about two 
Tie fll. "Hold the gun a far as practical in 
‘ hotioatal position and always exactly at 
Tight angles to the surface. Take particular 
Cate not to tip the gum to one side or the other 
fd never tur it upside dowe 


WORK the pump of tum on the motor 
while holding the gun facing some surface 
of no account in order to try out the adjust 
iment of the noetle. Go at it cautiously at 
first and turn the nozsleadjusting serew until 
stra of atrial comes out) Then 
tura ‘it in the opposite direction until th 
‘taterial is atomized and comes out in a slid, 
uniform spray, not in spatters. Having ob- 
{tained this adjustment, set the nozzle in that 
position by backing up the locknut or using 
whatever device is provided on the gun to 
Fold the adjustment ‘constant. 
‘You are ‘tow (Continand om pase 126) 
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“THE manufacturer of your ear 
probably equipped it at the 
factory with a Purolator Oil Filter 
—so that you could be sure of 
clean oil—efficient lubrication. 


|When the motor starts the oil 
pump, the Purolator goes on the 
Job. Fe ters the ol ase circulates 
through the lubrication system. 
Removes all the harmful grit, road 
dust and metal particles—foreign 
substances that would wear out 
| the bearings, score the cylinder 
| walls and damage the pistons. 


The Purolator filter element is 
| built into an oil-tight metal case, 
| thoroughly tested for leaks and 
seepage. This unit is, called the 
“Purolator cartridge,” and is re- 
movable. When it contains all the 
dirt and grit that it will hold the 
filter simply, quits functioning — 
goes off the job—and the oil con- 
tinues to circulate just as though 
there were no Purolator on your 
car. This usually happens after 
about 8,000 miles. 


PUR 


THE OIL FILTE 


CLEAN 


4k Your Garage Man" 


To put the filter back in operation 
requires only a few minutes. Just 
remove the old metal housing’and 
insert a new Purolator cartridge, 
containing a new, clean filter ele- 
ment. And your car rolls away for 
another eight thousand miles of 
clean oil—and the cheapest kind 
of motor insurance. 


If your force-feed oiling system 
isn’t protected with a Purolator, 
you can easily install one—ask 
your garage man, or write to 


MOTOR IMPROVEMENTS, INC. 
352 Frelinghuysen Avenue 
Newark, N. J. 

(Licensed under Sucetland Patents) 


Be Sure to Re-Cartridge 


Your 
LATOR 


ON YOUR MOTOR CAR 


EVERY 8,000 MILES 


Bry 


FREE: A week’s better shaves. Just mail the coupon below. 


SB in i in 


Why delay, men, 
getting acquainted 


with small-bubble lather and a longer-lasting sha 


costs nothing to make this comparison. After « seven: 
day trial, we feel certain you'll thank Colgate chemi 
Tor their many yearsof research. They've proceeded along na 
tural common-sense lines, ereatinga moisture-ladea lather wt 
terly different from the ordinary air illed lather. New friends 


Jonger—keep you well-groomed from morning until midnight. 


Compare with ordinary lather 
We invite a eri 
‘contrasted with the Colgate w 

‘The 
pen: 1- 
covers each hair. 


| comparison—your present lathering 


inte you lather up with Colgate’s, two things hap- 
‘The soap in the lather breaks up the oil film that 
Billions of tiny, moistureladen bubbles 

yand each 


seep down through your beard . - 
whisker . 


+ soak it soft with water. 


heard gete moist and pliable . . . limp 
scientifically softened right down at the 
for your razor. 


‘Thousands of men, after various trials with ordinary 

lnthers, have adopted Colgate’s as supreme. To prove its 

‘superiority, mail the coupon below. We will send also, a 

sample of AfterShave, a new lotion—refreshing, delightful 
+ the perfect shave finale. 


Ordinary bg datie 
lather eels mee 
ipa 

filed batten 
fon tefien thet 
Sipficlonsts: Only 
‘Gaty soni betes 
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Decorating with Sprayers 


(Continued from rave 128) 


to begin spraying. Keep the gun abo 
tem inches from the surface, but never hold i 
fillinne place. Once you start spraying, the 
foun mut be kept moving ata slow and stendy 
Spraying, like brushing, is done b 
ing mavennent. If you stop the movement To 
fm instant while the spray is being projected, 
jesse apt to od the sac wp, 
lacquer, of whatever you are using: and 
rum will oscar at that point. In that even 
have handy. camel sbair ot soft. budget 
brash, one or two inches wide, and ase it to 
ssnooth over the run In the case of lacquer it 
tay’ be necessary to dip the brush in lacquer 
Ulinner to dima the noquer rum lng enough 
to let you smonth it out 

Tf rine or apatters cannot be avoided by the 
adjustment you have, alter it. Pooubly” to 


| you have on the gun & nossle that is too large 
| Most“puns are furnished with two or more 
norales having holes of diferent sizes. ‘The 


larger holes are for thick, heavy liquids; the 
stnaller, for the thinner liquids. 


Until you are experienced, it is well to turn 


the surface down to # horisontal position as 
aon as you have finished coating ity expecially 
with Incquer. ‘Thea, even if you have applied 


too much in one or two places, it will not run, 
‘The rule is to apply’a thin coat, evenly dis 
tributed over the whole surface, and Yet it 
dry before the 


coat. Thus you avoid runs, and the dying is 
Taster, 
1 ray part of a surface and 


part not to be sprayed 
‘ith wrapping paper, adhesive tape, or the 
Fummed tape viol in shipping departs 
There is also » special mashing tape made for 
this purpose, ‘Parts ot to be toated alo may 
| be protected by'« cating of vaseline or other 
sense, but you must be very careful not to 
fet_grease on the part to be finshed or the 
KSequer, enamel, varni nt will not 
| ““Thaving finished a jb, pour the material ont 
| or the 

Shot it through to clean the screen a 


‘uexin und put clean thinner in a second me 
to make sire of leaving a clean tool for the 
est job, 


‘spray guns by M 
Feading authority in the painting 
and the author of several stat 
books on painting and decorating. 
| firstarticle, which appeared in the Feb- 
ruary issue, was on choosing a pain 
‘sprayer. 


| Paraffin Seals Paint Cans 


| paver, 
‘materia 


tty, furnace cement, and similar 


‘To preserve them from. ane job. to 
‘tnoter, 1 protect them from the 
Inger of parnfin wa 

Tn the case of ordinary paint 
can of bucket on m piece of newspaper, mark 
Sound it with pencl, and cut out a crcl of 
paper, which ir then placed on top of the 
Palnt to keep the bot parafin from running into 
the paint. ‘Thea [pour in melted wax to form 
a layer 3f in. thick Paste, white lend, tty, 
find’ cement’ require no paper; the ‘wat is 
Poured directly on top of ther 

"The was, which cam be tsed over and over 
again, is kept in an old pint bucket ready to 
Betmelted when needed. Great care must be 
taken that i doce not cateh fire while being 
| melted.—Jous It Donor, 


I place the 


nee into it and | 


nit, 1929 
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More Closet Space 
(Canto tom sn 


vp by placing it fn a notch, which is cut im 

WE hy Ty in, block B, serewed tothe rail on 
the pone ae of te cont 

ibe placed neat the top edge of 

‘the head casing on th tate of x closet dor as 

thown in Figek, ‘This = a handy place for 

Hanging hata’ Its expecally wail im dwn 

Asis lot for the men to hang thet hats as 

in. Since this space i out of View, 

Terve instead of hooks. | 


Josets that js usually ile is 
"This 


rember a» that spre 
top end and front sige, and the lower one 8 

, wer end nin fom the front 
ther three dowel ras are place oa | 


ipped on 
to the Tem pir mayb bung a one 
3 the bottont ra is near the back of the 


Tk ada fo the neat appears 


oundiead woo 
{ache to the ral of the door with Lin. screws. 


You Must “Strike Gold” 
to Win This Game 


‘Top, side, and end views snd sketch of the 
(fame in tae, Se should be patted Brightly. 


N THIS new prospectors luck, the 
Tite paste alo ‘the upper platform, 
‘with one finger at'« moderate 


sain 
ne continues ntl oe player Tf 
eto Three fal chances It he srs 


rompetior's ack and the 
ome’ towards’ the late what makes the 
fue amming—Dosato W. Coane. 
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FOR chet HOMES 
MODERATE INCOMES 


WILLIAMS 


JSTOMAT] 


H 01 ING 
Listed as Standard by Underueriters* Laboratories 
—has made good with Popular Science Institute 


yee Dist-O-Matic 
didn’t win the approval of 
the Popular Science Institute by 
accident. It had to be good to 
make good with these scientific 
experts. 

illiams Dist-O-Matic pro- 
vides genuine Williams Oil Heat 
for small homes and moderate 
incomes—the same Williams 
warmth that has made Williams 
Oj1-0-Matic so popular with 
more than 80,000 owners. 

Thermostatically 
Controlled 

Williams Dist-O-Matic is thrifty 
of fuel—unusually quiet—de- 
pendable—entirely automatic 
—turns itself on and off and 
maintains steady, even health- 


plans—Iet yournearest Williams 
dealer analyze your heating 


ful temperatures without work Problems today. 

or worry. WILLIAMS OIL-O-MATIC 
You may buy Williams Dist- HEATING CORPORATION 

(O-Matic on easy budget payment Bloomington, Wlinois 


*% Approved by Popular Science Institute 


eat FREE BOOKLET—“Heat without work or worry” 


Mikens 0-0 Mae Meatne Careration re 
Bisoninaion,Mimoie 


Fleas sea hlation. you intresting onlat.on Wiliams 
(04 Fee"Hent Without Werk oe Wostye™ 


© This sent on an advertisement in POTULAR SCIENCE MONTHLY signi the approval of une INSTITUTE OF STANDARDS. See pare 8: 


HELPERS 


JAUTOMOTIVE 
ELECTRICIANS 
cS) 


MIDGET “# 


“Superrenches” 


quickly, In close, cramped quarters, 
where an ordinary wrench won't 
work, one of your Midgets will get 
in and do the job easily. 


Both openings, running from 7/32 0 


‘AsyourDealer fr Willamd “Supen- 
rench” Electrical Set No. 1120. 


J. H. WILLIAMS & CO., 
The Wrench People” 
246 Vulean Steet, Buffalo, N.Y. 


Every "'Superrench” is 
Guaranteed for Life Against Breakage 


AWILLIAMS |: 
“SUPERRENCH™ 


(Chrome-Molybdenum) 
MIDGET 


ELECTRICAL SET 
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mering Metal Trays 

co 0 
otto drive the work ot of shape to any reat 
hag any et 


ent ou wl me 
pt tile ha 


opera 
| tito. “The procedure is the same for triangular, 
Euossing HANMER 


becangular, 
Att the trys cam be decorated by I 


‘on the end grain of = bh 
tt veod and driving up the metal ith «Blt 


Figs @ co & Tan codentny tock cay be 
Sled from miki sel ros a shown in Fig 6 
du tay be wel to mae large em 


hosting 
Ao ciel with a bunt edge wll form a 
o 


‘ext article of this series the making 
of apts bovis wil be copii 


and other trays with straight 


$2 to $4 An Hour 
In Spare Time 


it, why don't you? Pule 
nutes, Har 
i 


er made 
Tiled 


MODERN 
GROOM HOME 


THIS 


Meadsts."ez 


a 


© This seal on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare Ss 
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Landing Gear for Models 
(Continued from poze 100) 


the front ana to the center cans 
‘on the A-frame behind, thus holding’ Uhe 


plaice 
“\ sad ifeee 
S| See 
hee voy Ya le 


BEAR SKID 
Tg, Top and wide views of the rear sid and 
tineaplanatory sketch drawn in pernpective 


floats securely in positon. With the parts all 
made, wé re now ready to assemble our land- 
{ng gear inthe ame 

“ike another ok a Figs ® and 3 and stud 
the manner in which the parts are joined. Tt 
is easier to fasten the wheels to the crompieee 
first by cementing om the sale. ‘Do is mo that 
therwbecls are parallel to eech other and rn 
eoomthiy. ‘Then fasten the two struts to the 
‘rompers as close to the wheels as you can. 
{He aure that they re vt a the proper nal 
Tein well to ume two coats of cement on the 
Atrut Junctions, as they are wubjct to coms 


trablestres in taking of ad landing. 
‘Next, taper the outer ends of the vertical 

struts 0 that Uy wil Bt into the sockets on. 

the frame, "Fit the assembled chassis to the 

frame and carefully" attach the silk thread 
Fro 

cur our 

é 

sine 


serio Aa 
LATEST Type Lanoina ofAR 


Vig. A new type of front landing gear for 
‘vanced model makers to experiment with 


‘bracing, which should be neither too tight nor 
beg ringed wendy pr 
Sole heteeay ot ate 
Soot as ne, 
Sesceeseabee an men eae coe 
Seed ete 
Be 
Ps a elena 
lit two pieces of bamboo M by ey 
sities Tb or 
piece M4 by gx by 734 in. and oval in section. 
Mens ie ae cles 
beeacid 
a Beant ape 
PONE eet ute tke ipod los 
“Pomeroy ge Sepenae 
is ee eer este ne 
pelpgeepe teers 
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walls 


and 

ili 
Another Upson Achieve- 
ment... Relief Ceilings 
that give all the dignity 
and distinction of mod~ 


dled plaster...at a fraction 
of its cost. 


| Witt docs sur bome say to 
your friends? 

Does it reflect your pride— 
your personality? Does fairly 
suggest your prosperity? 

Truly walls and ceilings are 
the keynote of every hom 
the background for furnish- 
ings. 

Ceilings are decorative op- 
portunities! These new and aris- 
tocratic ‘Relief Ceilings’ 
bring withia the reach of 
everyone the beauty of mod- 
led plaster—a type of decora- 
tion hitherto availableonly to. 
the wealthy—even more to be 
desired than paneling! 

We will gladly furnish de- 
tailed suggestions which any 
good carpenter canfollow. 
Nothing is handier about the house 
than a few panels of Upson Board. You 
will find dozens of uses for it—for 
screens, table tops, tool racks, hampers, 
sewing boxes and countless other 
articles. 
Certified tests, 
and Upson Fi 


that Upson Board 
fre 


Tile excel in resist- 


at 


..A new 


vogue in distinctive 


cxawuina cracesnanisitey ronevan! 


eases ees’ 


"on of cet ka a. 
ance to jars, blows, heat, color, moist- 
ture — even ordinary leaks as compared 
with heavy brittle boards. 

You'll like Upson Board! Let us tell 
you more about it—and about Upson 
Fibre-Tile which builds washable tile- 
like walls at about 2/roth the cos of 
ceramic tile. 


disassembled quickly, the same as the front 
chasis. 


_ UPSON BOARD 


Titles for Amateur Movies | 
'N MAKING titles with amateur or 16 mm. | 


We invite you to mail the coupon today 


moving picture flim, tse 2 Rl of fils for | 

eve toa ro if the ile eee cht | 
For a tite of lew than eight words, se 

ER, fi for every tree word Te 

food practice to use lean 

Ee FEN W, 


The Up Compe 


er vcd fallen having Low Up 
‘ice chal Kea ashe Tam Po 


27 Up Pe tack XY, 


There’s 
a treat 
in store 


for YOU 


Hammer users who have 
yet to try the wonderful 
‘Cheney NAILER have a real 
“kick” coming to them. 
Since the days of the first 
claw hammer there has 
never been a hammer im- 
provement that equals the 
_ marvelous nail-holding fea 
ture of the Cheney NAILER. 
How many times you have 
for a hammer that 
would allow you to set and 
rive a nail one-handed in 
places hard to reach! The 
Cheney NAILER is IT. Tool 
users everywhere proclaim 
the NAILER the handiest 
hammer they ever laid 
hands upon. 
Ask your dealer today for a 
Cheney Curved Claw Ham- 
mer in a 16 02, or a 20 o2. 
size. Each one is a NAILER 
and there is no extra cost. 
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Who Can Match This Shop? 


(Contin fom sage 72) 


‘combination motor-dr 
machine, incloding a lathe and a circular sa, 
the portable motor of which can be used 
‘operate either the bench drill or the scroll saw | 
ihe Hah Ue lathe “At the ket is another | 
Portable motor for drilling, and grinding 
in Fig. 4is shown part of another large roam. 
"The wondworking bench in the center carries 
|& motorized bench shop consisting of circular 
Saws, planer, sander, and dill as well as a 
heavy woodworking lathe with a 61. long bed. 


a 


and oft lng. Ht omtainn 
tata ok Tacebag coving 


The Radio Knife 
Electrician’s Favorite 


yess fine practical tool for 
the professional electrician or 
mechanic, and for every man or 
who tinkers with a radio or 
other electrical equipment. 
The screw-driver locks in place 
when open. It can’t shut on your 
fingers. This blade has an edge for 
scraping the insulation off wires, 
‘Then there is a good sturdy sheep- 
foot blade for all ‘round use. e's 
razor-sharp—hand-honed at the 
. Made ofihigh-carbon steel 
thac holds a biting edge. Hand: 
some Cocobola handle — nickel- 
silver bolsters and shield. 
‘This knife belongs in tool 
kit. At your dealer's. If be hasn't 
ic in stock send us his name and 
$2.00 for R 4548, It will be mailed 
promptly. 


REMINGTON ARMS COMPANY, Inc. 


© This seal on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 


‘Apnu, 1929 POPULAR SCIENCE MONTHLY ws 


/ The Motorized Workshop 
ow Of Your Heart’s Desire 


Make the Things You Have Always 
Wanted to Make Easily and Quickly 


Easy to Make 
So Many Things 
[em'the pewenion’af'this | ‘This new, patented Delta Handi-Shop is just about the finest 
in 1B | home workshop that can be built. In performance, appearance, 
permanence, grid cost,the Delta isin a class by itsell.. Now you 
can actually make the things you've always wanted to make 
with ease and speed, because this complete, sturdy, efficient, 


man-sized, ized workshop takes the drudgery out of 
BLUE PRINTS aes = 


INCLUDED 


a 
age rege peer 
a man SSE Ey meal rere 
The thy ca mem pr i se 

mass i 


fe erving, ending. deiling. grading snd 


‘With each Hand Shop comer n 
oni mi wor rn 
lew 


Hundreds of Owners 
Praise the “Delta” 


Taare saci 
coe 


\ yen oi Sai ae 
——— H mee “Secale of $0 Lay Teal 

DELTA SPECIALTY co, = | Ciwasa7iSitiiusananat 
1061-67 Helton St. Milwaukee, Wie, | Sure 


ae V gateen 
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Not Hurt.... 
Just Terribly 
Disappointed 


Herman ("Rusty") 
Tee, former 
world’s cham 
ion pipe wrenel 
bafiler, protests 
against the 
roughtreatment 
he received 
from a Trimo: 
Pog riteey 
admitted, “not 
pate 
t 
cna 
used an ordi 


pipe wrench, 
1 T would still be 

pion. I con- 
sider that it Ad 

rismanlike 
to use a Trimo.” 
There's plenty of 
weeping and wail- 
among stubborn 

ipes when Im- 


and Mightier Trimo | 
rrvedand i cot 


(oi Fefuse to turs, give the 

toTrimo. Trimont Mfg. Co., 

Roxbury (Boston), Mass, 
At Hacer Stores 


TRIMo 
MPROVEDS 


WMIGinoge 
SSS | 
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Heavy-Duty Workbench | 
(Cosine rom zat) | 


drawer as required by the sizeof the opening. | 
35 Gat out slot inthe apron so that the 


Pekin ine beh sep, placing boat 
Sin from the front geo te enc top and | 
fot nee than tn fom he let ed 


Materials for Bench 
What Lumber to Order 


(hie, for wept 


Hardware 
1m tan bot na 


1 email machina in if desired 
is No 13 latched ight crews, 


Sizes of Finished Pieces 


Pot Peo. W. OL 


Top 2 1M Tie TH 
Top. 1 ih 
Aprons 2 w/e my TH 
peer era tale 

(God rail)... 2 19/16 108 2086 
Upper creme ral... 1 19/18 82136 
Lowe ere 

(ent from 1 bY 8 

beard)... == 3 1/6 yg a0 
Drawerraile.. 2/16 9 31% 
en 2 w/e 8 2% 


| se 1 1/8 9% on. 
MOM FM Sin, 
nes tar vow end 
‘tive 21 94 2H Gin 
(ae) 1 a/we THs 20 5in 
Vine jam (pla at 
(op ed alter t- 
ting vseserew).. 1 19 736 20 Sia 
$ 2h tm 
6 
a6 


row 
Davee boton fut 't needed frm 3. 
All dimeasian are in inchan gh seat 


13/1 20m a 


YOUR H& A BAND SAWe, 


ap | | mepangcae ae 
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Hints for Home Owners 
(Continued fom page 108) 
Fig. 3. Rub- 


cornet ofthe bathroom door and down the edge 
‘the door jamb, and fastened atthe lower ead 
teas eat fet fam he or This 
antly located ‘yall “A. pull Tights or ex- 
Uguinhes the lamp. Cust P-L, Masa 


ARTHENWARE ances wed to support 
Eee rar ann poukanen eet 


his can be prevented 
saucer with parain, After Un enue ha 
Heated in af oven or over ® fame unt auth 


peepee a 
Sataratag pes 
Sib iboss 
eee 


OONTES ere wo lv in apartnent and 
niece ty the ek of ede 
gnomeyey 
yn an a 


ig 4 wll extend the capacity of ‘ 
Aah 
mill permit, 
ie will not interfere with articles ing 
where in the eloset. "The arn 


Place 
fete et hin cr he ak ao to 
the ee making it ust 
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What You See: A sandpapered alley of 
hardwood with ten duck pins lined up 
ag the end. A well aimed ball, skirting 
the edge of the alley, curving in to 

the pins between numabers ons andl two, 


‘What You Don't See: The painstak- 
ing work of the saw filer who used 
a Nicholson File to sharpen the saws 
| which, in turn, cut the lumber for 
the bowling alley. 


| Throughout the realms of sports, 
| and the home, there are 
thousands of jobs that only a file 
soapy you ein aapestad ao 
supply you ‘pes ani 

for every demand. Booklet “Files 
All Over the World” will be 

sent to you free upon request. 


NICHOLSON FILE COMPANY 


NICHOLSON 
FILES 


A FILE FOR EVERY PURPOSE 
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dot shows simple manner 
Dfattaching new Keystroke Count- 
Underwood machine. Brcket 
{with Counteratached) screws on 
£9 fame of wypewriter Alo fer 
fished for Royal, Remington 
Noiseless Typewriters. 


Jititit 


[amarz>3 MQ—aHO DCOX OF U-TA =0rUH 


of your ‘Typist-and 
see york 


check-up —the amount of |} | 
‘work ceencd out by spac. 
Te registers one for each ten 
Keystrokes, closely equivalent 
to inches of itten matter. 
Gives you records by which to 
‘compare the output of different 
‘ypises. 


ha cl ai 
Poe lrg 
distributing work, $0 each 
sedate ee Sot 
gp you figures for paying 

p= Ghyad 
orci afihe yfoc 

nt meh 00 


lheuciaerinirn 


Bat 4si.i) 


if 


i 
7 


ef 
H 


tf 


2 
: 
i 


; 
? 
: 


Inne trom the Binext of 
(trocers om drueeat 


Full size cake of Lava Soap FRE? 


Mail this coupon. 


Einceael Stine OOP 
Pletoe send me, FREE, a fll sae cake of 
EAVKE Shand sp that eves a the 


Hi 


freaeable os, 


Silver Ace Flying 


iF 
t 
i 
I 
i 
? 


nay 
fait 
y 
i 
tf 
fi 
i 


Avnn, 1929 


Bird Flaps Wings 
When Tail Is Pulled 


ow to fold the basie form to which various 
‘ind and” utterly shapes can be attached, 


BY POEDING single set of po 
‘hows, you an mae a ed whi wil 
Aap its wings when is tail a ple 
tiles tries bend nd tabs ean be pasted 
‘he semeatary form. Datterfien can he 
{is abe pombe to con. 
ears that 


per 
ton Viyon wtah to maken caauty bind paste 


low Ln cute yan Cran aap 
Zonta and BOs 8 Chase 2 ond Gi 


‘other sides of the square 
toforma.ta igure: then pra the sua 
fat “8. Tuc in rangle ACK and DL (we 
Fig. 7) at the same time folding the pay 

If clang RE "8 Blry, takin elena 
Cay snd ABE (se Wie 7), foing the paper 
at the same time along 1J, #0 as to obtain & 
figure like «partly opened umbrella. ‘The 
points F, B, Gy and If-are inside toward the 
center. i0.'Pold AB, CD,JK, and IL together 
fiat on the table in front of you. 11, Halse 
commer C to bring out the neck. Crease down, 
‘commer © to form the head and beak Raise 
forest to form the ti, 1 Tlie 4D to 
form the wings. Paste the letter in the bird's 
beak. 


“To operate the bird, hold it where marked 
with! a" crost in Fig. 12. Curve the wings 


Slightly and pall the tail, —Jiasoex 1. Onstxt. 


Winding Cord in a Ball 


is change 
Halt to the edt ned ad ee yee W 
‘with one hand until the eord begins to twist: 
then transfer the ball to the other hand with 


‘out turning it around or changing the direction, 


Bakee! pipiens Ae amine Neos 
‘as Einstein, himself points out, 
that separates the 


ch as the vo 


mee ‘pom wich the mun and the 
‘with human beings, performed 


bn 


ingen enertions noone 
{Sud Re any betters “Thee Michoc! Fore 
pegged the ti tiny that the ripen 
Are arte onthe way ever 


Sethe kead btated t ive the te 
ss the responsiblity of earrying just “waves 
vith no apparent source. 


MAXWELL, ith is inspire formate, 
mentees Bat te, vara MAE es 

really electric—a revolutionary ides.” On his 
heels came Herts, in Germany, to show that 
what we know now as radio waves are just a» 


nes Hina, “Anny ith hi 
Meme 4 


thet” he iets wh 
you have been squirting full of an in 
is wot ws emcee have imagined. Live, 


ting space plan part in every electric 
fhuaieal acl 


thought of as distinct forces, were the same 
thing!’ Second, he discovered that a material 
‘object can lose weight, which becomes trans 
formed into electricity. Tn ether words be re 
vealed that mass can turn. contre 
Alcting the notion that mass was i ible 
‘and that the amount of energy in any system 
could not change. (Canine ax mae 31 


POPULAR SCIENCE MONTHLY 133 


Finished in Minutes—Ready 
for Service in 4 Hours 


YES KYANIZE Lustaquik Finish will dry in four hours, When your 
handiwork is finished and ready for painting, the matter of choos- 
ing the right finish and color is just. as imj 

and the labor you put on the job, KYANIZE 
from offensive odor. Washable 


ant as the wood used 
speedy, safe and free 
and sanitary, of course. 


Kyanize 


LUSTAQUIK FINISH 


woodwork, walls or wherever a quick drying, solid covering and 
desired. Easy to apply, self leveling to an even, ridgeless surface, 
inner and can be applied on large surfaces without showing laps 


f sess in harmonious colors are 
easily any 10 uses dip in wate 
Soe te - 


Seisopap aie entrant mec aerators 
Setar 


Special $1.00 Offer 


He poe dealer connot nimple you, send ns hin name and $1.08, We wil frtard, prepa 
align cent ‘rma to np 


Gera Tiers Rowe "Paar, Greet r Btowoons Feta 
Ehinese Geen, Tip fed: Bearer Brown, Platinum Grau. eer? Brow. 
‘owe, Orchid, French Bine, Ferm Greon, Valiey Blue, Black, White, Cleat” 


BOSTON VARNISH COMPANY 
262 Everett Station, Boston, Mass., U. S. A. 


RED CROWN 


Incense 


LOUGH la the Ma of nrew dever! Has 


heed ike a hse. aot 


Ard for ut wich a ite the Bridport Red 
tne Spay tse 


piece blade of the finest steel extency 


Heh, eta ay mat 
pa ineinine7 ae 
te tere sie 

ence brass 
{enthen ether tools are long foraste 


Make mental oote of thee fetier—de- 
Mabedua. "Then pak Your desler sar 
ES the Becaeport Real Crowded 
she bright el crown tp the han 
fea crguna ois sneer 


Bridgeport 


‘TOOLS and HARDWARESPECIALTIES | 
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Einstein’s Topsy-Turvy 
World 

Applicaton of this second idea came oaly 

Application of ar 


‘8 part of their weight 
Einstein's “Specal Theory,” however, left 
unexplained the mysterious force of gravity 
Even Newton, who deduced the famous laws. 
telling how strongly gravity acts, made no 
attempt to account for the way’ the earth 
Spparently pulls things to it. Tn 1915 Einstein 
announced © new “General Theory of Hels- 


ing mysterious about it—it is just a mechanical 
fect that anyone can conceivably duplicate, 
Irrespective of the earth. 


TF: pointed out, you were to stand inde 
‘levator Tout in space, away 
{rom the earth, and have the elevator boisted 
Straight upward at a constantly increasing 
‘Speed-—going twenty miles an hour faster exch 
Sicond-syour feet "would press against the 
<evator's floor just as firmly as they now do 
‘against the ground when you walk 
Tt peeled some queer geometry to extend 
this iden to the forces tat move the earth, 
‘moon, sun, and stare—but Kinstein managed it 
I to remaphabl eats. Ista of ating 
instantaneously, as "Newton had supposed, 
‘evidently gravity moves through space with 
the speed of light. ‘More important, 
laves of gravity needed a aight correction whe 
they ‘were applied on a large scale 
correction, applied it to predict 
the sifting of stars and his prophecy was duly 
vindicated. At the same time he made another 
prediction tat was not verified until 192%, He 


California, Dr. Charles E. St.John observed 
this effect in certain dense stars and found 
that ‘it agreed exactly with Einstein's cal 


culations. 


NE goal remained. Einstein's special the: 
ee aa with eectecy: Ar gears 
‘heory tsplained preity bat alg nse 


Tine. It remained to reconcile the two under & 


linked them in relativity'sthind 
ymph-—the “Field Theory.” Dr. Edi 
Schroedinger, of the University of Beelin 


ftom, a rather severe critic of 
Elndoin theory, and te advocate of another 
theory that differed from it in important 
points—admits that Einstein's new theory it 
the best explanation yet advanced of the con 
ection between eleciriity and gravity 


Many experts, however, are not yet con- | 


inced that Einstein is right. Some of them 
Condenan his ideas completely; others are exen- 
plibed by Prof. Albert Michelsoa, American 
Physicist famous for hie measurments of light, 
Sebo recently declared in substance: Lam now 
Feauly to accept the es of the Ein- 
Sin theney. even though I believe that be has 
aude correct results grow from incorrect as- 


Sane to Prof. Freandlich 
of the Einstein Institut, it will take between 
{iro and five years for the few men who ean 
tnderstand the latest advance to study i, Bnd 
{at what tall aboot ad test it 1 may be 
ten years experts tre we may ey 
pnclical bene fram the latest feat of human 
Eeasination 
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GENUINE 


ORONA 


AT LOWEST PRICE ever offered 


ERE'S your 
Moat. genine Model 3 
genuine 
Corsa Seve, wanted 
oe aes wee ret 
Sieredaat LoWsee 
Phutifevery dered Com- 
plein every deta 
bpecees eter N 
cum cuenta 
eager velo ees al 
RO tL 


| | Yours for 10 Days FREE— 


BALANCE 
EASY 
TERMS, 


‘tach a bow price oro such, 


Carrying Case Included 
aii Yeu Act Now 


"MONEY ‘SAVED 
By Using This Coupon 


renee 
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Glimpses of People 
Worth Knowing 
(Contin rom ai 2 


Alstinguishod Norwegian explorer, sents 
Sind taterman, is planning’ to revit the 
[Artic in April of next ene. 
“Thiry-at years ayo, he started out on the 
lar expedition which made hima widely 
Enown Spare, in the From, 1 stout wenden 
ng veel of his own design On bis nest 
{Sp into the white wilderpee Dr. Nansen wil 
tne the Graf Zeppelin, the gant dire e- 
be ih 


mt annonce the other day: that 

he intends to fy from Leningrad Tusa, to 

Man dane of 00 ml he 

wll be to 

W depth of the 
in he etal 


tnver to te North Pale than 
then reethed: “Dat hs etre se o& explore 
‘rua entice than that." When oly twenty: 
(hehe visted the east court of Greased fo 
tecire rue sidlogcal mpeciweas, Sax years 
Inter he made a journey sere the inland ie 
of Greenland 
Mir polar tr 
world fenux 
ar showered ith 
Teledrs inthe movement for tne weparstion 
‘ot Noreay from Sweden In 180 be wus ap 
d'Noewesian minister at Landon. ‘ro 
Sears later he resigned acept the poston 
‘at prefeot of oceanography in te Uverit 
Dn, is Aa, Mater, a place has el 
‘ith few Interruptions, ever ce. 
Tiamaatly alter the war, Dr; Nansen was 
hnirman of the 


hr earied on relief work forthe starve 
ations of Russia nnd Asa Minor with such 

land success that he was awarded the 
Nobel Pence Prise in 1082 


An Honest Safe-Cracker 
IE pote of NewYork City rently bad 


‘8 perplexing problem. In the cllar of 
dn that at bel 


cellar, Unkere bit with the combination of 

thee net, iat he al 
le tool, had it open in three 

Inks Baer doce us fasteed wit a 

lee locke, A hole was dled. In twelve min: 

{ts this door, too was open. 

Robert & Afurray, the man who cracks safes 

for an honest living, bas reduced this strange 

fasion toa science and en art. In te pest 
Fics yeses be calosaton, hen epcaed 
15,000 fafen’ In the last eighteen monte, 
the number has averaged between Uee and 
four a day. 

‘Murray’ has opened safe doors on which 
operations had been arte by burglars who 
Tied forgotten large charges af dynamite 
thelshurted departure He has assisted in oat 
Ing love leters, blueprints of inventions snd 
family heirlooms. ‘Hie nervices are aalicied 
fromm all parts ofthe country. His longest job 
‘was done in s litle Indian town, where he 
Inbored thiryesix hours at stretch with but 
{iro hours off Tn contrast to ths soge with 
fone safe, he once pened 108 safes for the 
United “States “Ship Contino ma 120) 


rng chap walked into the 


Fs — =P 


Haney el ua 


a 


SSNg Le ke 


ATKINS ‘j 


‘Blais gts gent sie ap 
esis acted Searareat dae 


Pee ope os eat 


ota ese? 


ATKINS. 


Oy 
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for Your Home 
Workshop 


HE way ATKINS "Silver Steel" 


Saws cut wood and metal—faster, 
easier, better—gives a real thrill to 
thousands of clever home-craftsmen, 
who “make things” either for pleas 
ure or profit. 

Make ATKINS Saws your choice 
when you start a home workshop, or 
add new tools to your shop or ki 
Remember that only in ATKINS 
Saws do you get the world-famous 

Silver Steel" which takes a sharper 
cutting edge, holds it longer, and 
outlasts two or three ordinary saws. 

‘Ask your Hardware Dealer for the 
ATKINS Saws and Tools shown on 
this page; or write us about what- 
ever saws you need. 


Saw Books Free 


aves in the Home" 
js fall of suggestions 
for home-craltsmen 
“Saw Sense tells about 
saves_and. their care, 
‘Send coupon below. 


ATKINS FILE/ Please seod me “SAW SED 
HOME," or fll information on (tate kind of saws oF 
Be | eee 
"s Nowe 
C = 
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never tried 
a MAYDOLE 
you’ve missed 
something - 


A “hang” that has never 
heen equaled 

Heads press-forged from the 
finest tool steel 

Glear, straight grained, air 
dried hickory handles care- 
fully shaped to fit the hand 
and put into the heads “for 
keep”? 


Strong, sturdy, well balanced—built 
to withstand years of hard use. Driving | 
‘or pulling, there's more in a Maydole 
than in any ordinary hammer. 

‘Your dealer carries a complete stock, 
ask him to show you the style and 
eight that fits your grip and swin 
Weite us for a free copy of Pocket Hand- 
book 23 B containing handy tables and 
useful information, 


yale if: 


Maydot 
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Glimpses of People 
Worth Knowing 


Se who was born in Deaville, Pa, | 
si s's seal Ob 


sufe-cracking by an expert std has been crack: | 
ing safes ever luce. 


An Engineer-Farmer 


HANDSOME, fashionsbly-dresed man | 
boarded a steamer for Russia the other | 
day; “He sailed to aid the Soviet government 
in developing 10,000,000 acres of grain land, 
‘Yeurl's pasenger list named him as 
D. "Campbell, farmer, 


‘the farm problem. 
largest wheat 


sone loa 
Sey cee ee aceon 
PTT pm Sag Sond 
ore circa meee 
een a cen en eas 
Ry In addition, there is a big fleet of cars 

et doen ee us ea 

by tractors, Seed 


Wide extending from New York to Chicago. 
Tis tractors datly consuave more gasoline than 
‘of the Fifth’ Avenue buses in New York 
City put together. One machine he has per- 
fected, operated by two men, seeds am area 
sisty feet wide and tree miles 
os 5 tal af 200 weet «day. 
resin tion tty sofa a day 
‘iro men.” Still another 
Sosy trade, cod fot pats ie beck ot 
| the rate of fifty acres a day at the cort of a 
'No wonder that Carapbell says, “I am rally 
not a farmer: [ We 


diowiag sli ot hhigh ws the proverbial 


Un hore can sorely aie a Ta 8 

itl more than ten years, Caml, rom this 

has wrested’ more” than 100,000, 
‘boas 


dey waste, has 


Ann, 1929 
Planning to / 
build? - 


If so you will want 
this maneysaving 
Bewnett book of 100 
beautiful homes. Send 
for it now 


TheWacoWonderShop 
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A Machine That Makes || ewe Model SOUTH BEND LATHES 


Heroes BACK GEARED SCREW CUTTING LATHES 
(Continued from pave 29) for 22 Years — $3,000 Lathes in Use 
cight-tube receiving set equipped with ear z 
Dlonen "This sct handles wave lengths fromm 
S00 to 1,100 meters, and fs tuned like any Forthe 
other ‘radio set. A light. which ashes in Magutacturing Machine Show 


baperhtied 


lunison ‘with ‘the dots and ‘dashes of code, ootom | Hesrial Se 


‘ables pilot to ret atnals while standing | 
At the others of the room. 
Atte to ofthe main case of Binnac is 2 


2 ¥ Junior Back 
Geared Screw Cutting 


Hench Lathe gy 5 


Sie 


tad te nie ore te pee The vie oat 
Tht ange to the pane the op when 
Ue oe ae thar acer he re of 

radi ngual, the wire points directly tonand it 
‘The reason for this that the pant of lowest 
Apnal strength, is the one wed to. determine 
Airection. Iti dificult to pick point of 
loudest volume, but relatively easy to deter 
mine the postion of least volume, just before EASY PAYMENT: 
the complete “fadeout.”” When this is found, as Low as $12.40 a Month © 


stags or idee wth 
i's head. I «signal comes 
from directly in fro, the wire points to seroon 
the le." If i comes from one se 


‘iegrees u 
kered in that direction. Tm some, ship, in- iho 
lig the Amer, the damm 

Te ti car te ve totes spt of 96 Sizes and Types 
the caling vessel ia to. north as well 


‘as in respect to the ship's course. 


BESIDES laying» tela le in sn rem 
the radio compass enables a eaptain 

to determine his own podtion ina fog. Heneet | 
galy listen tom shore acon tation, mark the 

Hae of snc sialon hin chart ra the 
‘chatted position, then listen to see 

fod bene Uaflon andl do the sve ding 

‘Where the two lines cross nt sea is the location 

of his ship. 

An lf craft, fying above the, dlouds or 

th fog, can discover its position by a 

leet application ofthe ratio come 

iit sents a wireless mesmge to tw 

fields, some part. A com 


Feld to the fying plane. Tes position where 
the two lines eros—is fig uel ot on the 


tele doth sia wie eats 
Tramiel spresinate 9000 scone | HB BeMadisnn St Southend 
Ratetantt palates, Resenten e anes 


TEE eee i pnt mat 
rereg pecemied NVENT! 
seni Een hey aa" ike | gar I ‘ORS 
Hewitt ae Wrateicrapcrge | CESSANY We Build’ Models 
Perret 
erate Baan Seecere 
Tipe crap bert 
ee 
sect ten ener at 
Piagectton ty ny meen 
onkone Be? nee maak 
a ear 
ae on Ald ha nee rea 
inal atest ts catty Secetiee 
Soe eh ae ee 
Riejavmiely eile ee 
fe ae 
wie ae 
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PLASTIC WOOD? 


ep, Ural On, 


‘The North Wind doth blow, and 
keeps blowing right through the edges 
of the window casing, Stop the drafts 
with Plastic Wood—force it in the 
cracks around the frame. No matter 


tile, brick, stone—Pla 
hold permanently fast. 
like putty. and 


It handles 
hardens into. wood. 
Use it for cracks around the base- 


board, too—under door sill, in floors, 
in doors—wherever the cold air seeps 
in, Te is waterproof and weather- 
proof, and takes paint or varnish per- 
feetly, 


PLASTIC 
WOOD 


(ag, U.S. Pat O81 


Te isa product even a child can use for am i 
ry Of permanent repais, indoors «r 
‘ut, wherever new wood is needed around to 
cracks, splinters or holes,” Te t particulal 
useful for holding loose casters and. draeee 


sil 
Pe The realistic and am ing figures in Mar- 
ionette shows ate largely made fom Plastic 
Wood, its easly lends elf to moulding of 


to tiles 


all kinds, from picture frame rep 
‘of pure amusement. 
Plastic Wood Solvent 
When working, if sometimes is desirable.» | 
soften or thin Plastic Wood, and. bee 
idhesiveness it will stick to tools or ngers. 
often of remove it use Plastic Wood Solvent. | 
in 25 and 50 cent cans 


Handles Katee | 
ihe ro 
ey Wont 

1m SI 5c om 
1.00 = “aS cts. 


At Hardware and Paint Stores 
[ADDISON-LESLIE COMPANY. 


Vitches—Still on the Job! 
(Conte from page 8) | 


ol German word “hagadise,” meaning spirits 
Infemale form. In Germany it became shortens 


to “hes,” amd in the tongue of the “Anslo- 
Saxons, who took it with them to England, to 
the word “hag” | 


‘Mien is atl under the spell of witchcraft 
“The witeedoctor i an important personage, 
ding thriving, bases ta charms and 
‘antatons," Profemor Clark Winder uf the | 
‘American Museum of Natural History” 
that witcheraft is sill practiced among the 
South American Indians ving slong thetanks 
ff the Amazon river, among pple tn southern 
Earupe nda aoe Australi, we stnone Fans 


percent of the death among the natives of 
West Africa are believed to result from Deliet 
of the victims that an evil spell has been east 
upon them. I Haiti and among the ‘negroes 
tthe Missiaippi Delta the "voodoo is still 
‘all-potent. 


TICHES work in divers ways, but 
most everywhere they demand som 
‘object which the viet has worn in order 
‘at a efletive spel. ook of ai se 
‘dered the best of 
Tock of his hai bs 
ante for only one purpose, that of bewite! 
ing its owner. 
ware many tests for witches amonz 
tribes which believe in them today, 
ample uf 


the tent use in Europe on 
trad years ng, Matthew H 
mat 
ranged 


nite means by which he claimed to determin 
‘whether a person wasa witch. Sticking a news 
fear one of them if the vi 


it wo pain 
tears or to repent the Lonl's Prayer as wells 
the practice of walking backward or agains’ 
the ‘aim, were considered other ‘One 
test was to place the accused witch in one scale 
‘of a halance aod Bible tn the other if the ac- 
cused weighed more than the Bible, he or she 
‘wa certainly a witch! Women were sent to th 
lows om ho stronger evidence than that, 

teas 1712. 

Tr Telia today a text of the witch is the or 
deal by fie; if one is innocent of witchcraft the 
fire will sot burn him. Another test which 
seems to be used. wherever witchcraft ie be- 
Tiewel im i to Ge the accuse’ right toe to ic 
‘or her left thumb, the left great toe tothe right 
thumb and east the witch tnto the water. If 
he or she sinks, innocence ‘of witchcraft is 
proven, for water will not receive a. witch! 
Jive net effect on the aceusel is death in ether 


HARMS and incantations against witche 

tare stil in use among people who call 
themselves civilized. "When you touch wom 
after boasting of good health, that 


inning of witeheraft, and so is the habit of 
the lalion peasant of croming his Gngers ti 
‘ward of the" malocehia” or evi eye. 


Xmerica, in the heart of Pennsylvania, leas 
than a hundred miles from the most thickly 
settled and sophisticated part of the United 
States! 


14 Bolivar Street ‘Canton, Mase 
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The IDEAL Bookcase 
For the Modern Library 


Al 
Endorsed by Over 100,000 Users 
Mate ana nial we nthe et hen ad 


she at 


OR shout hall the cow of tow. pre 
eyo aire he taeg aly 
WF en tant 


ni 
FS aed 9s Th respectively. 
a, a foe any cele 


EVINRUDE MOTOR CO. 
2526 27th Set 
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Switching on the Sun! 
(Continued from age 


‘out the carbons of are lamps and, fling them 
With varios abstance. "When he found the 
light he sought, he continued experimenting. 
‘One of his chavioe discaveries was alight that 
duplicated sunshine even more closely” th 
theall type of all-carhon ae Tes source was x 
carbon filed with the rare eurth metal, cerium, 
‘ound int a past and ort int the Back 
sticks with hydraulic presses. 


WWIILE the carbons canbe use in any car 
omar lamp, the maker bus added aseveen 
that exchis the few mys that are not found 
{natural sui, "The result lamp that 
rataine not only 1 

in mimahine, but 
proportions, 


carefully screened off 


Built upon the Porter lever and toggle joint 


‘Other types of enrtons have been develope 
fot special medical uses. They may be we principle but with an entirely new type of 
Pyeng nce pte ts pertable hand-eperated teat ‘that 
One ie wth mi ce es Bh ‘will cut flat bar stock 

surgical tuberculous, "Another bx used expe: stramied irs seus me te) 

ially"for rickets, 1 i fled with: several anywhere. 


tnetaln, "A carbon ‘cored 
tim gives are ight containing ent rays tha 


ith the metal str 


Jaws cut like shears, lea ne broken 


eave intraal gest es oF no uncut strands. not unduly 
oc ure i thud behind at the ‘er distort material. Makes clean cut 
profesional hands i fo bgp « well person well at ene operation. 
ies In capacity, and portability, no 
other tool cam be compared with a Porter 
. - Shear Cutter because no tool heretofore de 
More Elements to Find vised comes within its field of usefulness. 
ROM W. W. Andrews of the General lee One of « Line of Porter's Portable Time- 
Fria Gocpucy, oemy some be coenent Saving hand-operated cutting tools. 


hat there mye ther semen beyond the ‘Take the tool te the werk, net the work te the toot 


“ dito the “bull 
mes rs which al mater de, 2 H.K. Porter, Inc., 7 Ashland St., Everett, Mass. 
he diference between ‘one element. an 
The me a eae 
tiles of negative lect hay lotionied 
‘Thehytrgenstom hasonly | [| id Satwmatenal, i 
\clurtizay ie Geach of UT Kaewe pos | |] SRY eI wide neag peas een 
douranin, the denset ofall known x 4 _ oa 
sees, with niety-two electrons im each of ms 
noe rope “The Porter line includes Bolt Clip- 


"Ther tb no aide snd, ail nw, rut 
tpn oes ote re ages Bice Cutters 

bg og d cee ee 
‘Kodeowe poles oot thatthe ome tatbometie ery ha ee 


‘al laws which fol to the deduction of some of 
the kowen elements indicate the hy 

lenient which would be No. 18 
eal, and ‘which be calls 


ee 
1 bat is Extn party | PF = 
niin re aay ||P eeeoe  'seae 


fat 


ner stam preset te ere of same 
sun in outer eo the owen: 
‘onal appearance of briliant star or "nova, 
tthich Hames up only to die down ins few 
Ions or years is die to the tlese of pre 
freon the hypo core of at unkown celestial 
inodyy causing’ the entire star to disategrate 
And is electro to rearrange themselves into 
Other al ftaline elements” He holds that the 
elements which we ans me pe cay seat 
cts of lone dntgration though he 
ges. created through just toch 

iypon would. be immensely denser and 
Ineavier than anything’ we know. ‘There i 
frou fr belie that in some of the regions of pe 
‘pace, elements exist which are 0 dense that a Snare ins tena Wiig Neh Carn Seah 
Itndfa of one of tem. would weigh om the ry Boe ctor, 
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PUT THIS \S0°° HOME | 
FREE For!0Days-No Deposit 


A New and Improved Workshop 


Here is a workshop built to standard of perfection accurate in operation — 
mort durable in constroction—easy to operate, It is absolutely dependable 
ind will withstand severe constant service. Try i for ten daya at our expense 
and You will be convinced offs superiority. 


Suitable for Carpenters, Home 
Workers, Pattern Makers, etc. 
‘Furniture manufacturers use MAC, Tux Poru- 
‘LAR MEcttANIC Workshop, for making furniture 
‘models. Manual Art Schools use it for instruc- 
‘ion Home workers use it for pleasure and 
profit, Carpenters use it for making repair 
act, spindles, chair log, cabinets, It is 
‘ideal for making all kinds of furniture. 


TURNS, RIPS, 
CROSSCUTS, DRILLS, 
SURFACES, POLISHES, 
GRINDS, CUTS SCROLLS. 


A PERFEC' GOP. 


erresaeitt ores 
Rese ancen s 
Sy 


MIDLAND APPLIANCE CORPORATION 
er CanicaGo, Ee 
{; 


=e 


‘SA SAW 
THAT'S A “WIZ” 


\ 


readers regarding safe and profitable 
‘investments. See Page 4, 


SZ JUNIOR 
$8) SKILSAW 


You will get the 


at is 
Urs’ 


skrLsaw 
iB fertYoog in BB comet 


AW rps ernn-ots, brea, ites groove, 
cts Wisco 


SKILSAW me 


Dept. D, 3518 Elton Avenue 


‘Chicago, tines 
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ca sour ie ; 
usae ees Nary a traffic cop! 
COMPLETELY SApEr | RP Matst mi fag dt. 


Ing that delight dayciream,. No bit of eernt 

{hidedown coal rst tore ght om the sean 
‘Get sway, ron the 

splscnaay a Cooeine 


‘Foes Conees Ee ot 
fate flotgee Easy he 
Ecce Pid a 

Wate lay oe fore catalog. It shows, aod 


elt Ss te rt 
pet egg tard 
= eet ee 
Yo0e Main Street: OK Town, Maize.” 


“Old Town Canoes 
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| Running a Skyscraper 
(Contin fom sae 


dynamos, operating day and night, with a total 
of 1,300 kilowatts. We have two 300- 


tmand fright we switch ros the more power. 

i units to the lee The able 
Eig sient we to rere se 
{he street rilway ot to mupply elec light 
foe a ety of 30,000 iobhtntss Tt fee 


nishes the power to operate all our elevators 
twenty-seven in number—the lathes in. the 
nachine shop, the heat for 1,000 radiators, the 
ight for our 80,000 bua.” 
boiler room ten men, the 


| Statues of Liberty without strain 


[ISQtIRED how the skyscraper city wes 
applied with fresh ai 
“For the first few flours.” Mr. Smith ex 
plained, “we operate a ventilating pla 
furnishes a complete change of ait tn 
stories underground and the first 
{our times in every 
down from ‘outa 
th Boor and passed through 
gurtain of rang water, whe 


ner, we cool this ale by rei 
Tm winter, we warm it by heated pipes.” 
“The twenty-seven electrically-pernted ek 


vators are of supreme linportance in, trans: 
Fertig the bualdioas thou ct 


four to. the. f 


eacver 
wefourth to the fifty-eight foo 
runsa shuttle. In the Woolworth Building yo 
fan lake the longest und fastest express eleva- 
the ride in the skyseraner world, 
‘Suppose one should drop? Well, one 
but if one shoul, 


biting cables of 
the elevator would drop o 
pressing air and on 


pe 
pected every day 


the elevators ure 


N INSPECTOR made test some 
‘of one of the “high rise” cars. Tt wnt 
with 7,000 pounds, topped by a glass 


of water, and Jet loose from the forty ft 
floor. The eb 
weithot spill 
"The trac cop of 
lines is John Graham, vet 
He controls the 
keeps track of theen on 
which tells him the exact position of every car 
second, Every cat has a telephone, x0 
erator canbe in immediate touch 
with Graham, whether the car i salle oF 


nts of all care 
i electric signal bo 


ygerous. They n 
Mr. Smith, and yet if an accident occurs 
there is xa emergency hospital with a, doctor 
anda nurwe in constant attendance. It's quite 
Safe to faint in the Woolworth uilding, 4s 
‘any’ luckless young lady has found out 

Todeed, with * May fn the job, 
this up-and-down city is perhaps the safes in 
the world. 
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Planning a 44-Mile Tunnel 
(Cento fom poe 22 
in a passage that had been begun on the 
Coppa side of the shaft 
‘As the tunnel progressed, other points were 
cvablibel at intervals of approximately 
Aen way acompihed by Ye 
Uup the wires behini, Uhrough the transit 
tclespe and then foping the telex over 
tio its transverse axis hal sighting ahead from 
the other able wing a Vere scale to eta 
Th the next point within the thousandth of & 
bot of accu 
‘Sach work ist be sx times as accurate wa 
that done fa odinary ety surveying. Ts 
for must be no yreaier than one foot out of 
fine n'a Wistance of fifty miles!" To insure 
inst eror at the start of the East River 
twelve ailed engineer, one after te 
sth decent theta eta 
independently the thin! point by lining wp the 
feat ive ite Tie reaps ef tba ngs 
tres then taken aa the nearest approach tof 
Tow ecurmey. 


FTER the tunnel penetrated under the 
river, the difficulties of the alignment 

‘engineer increase, 
‘done part 
‘compressed 
Epp eet. fe ryt tr hes there 
1 bulkhead into the compressed air chamber, 
the transit was setup in the “airlock,” the 
‘compartment in which the pressure is grad 
Tully mised. to enable workers. to enter the 
chamber.” ‘The outer door was let open and 
trong it the wires behind were fined, 
‘Then the door was closed, the pressure raise, 
ul the door at the opposite end of the lock 
‘pened to permit the next point to be extab- 
Tithed by sighting out through it. 

tis within compressed air chambers that the 
eal work of all underwater tunnel digging 
jobs it curried on. ‘The Hast River tube was 
typical of the process, Three locks, one for 
terial, one for” meny and an emergency 
lock, Ted through the bulkhead. At the nose 
of the tunnel was the 840,000 "shied, the 
fant steel ‘hoop with forward cutting’ edges 
that protected ‘the workmen from cave-its 
Ikan propelled forward in thrwe-foot sages 

cide of powerful hydrmulie jacks posh 
‘against the. heavy castiron shell ofthe 
excavated tunnel behind. In the manner of « 
the forward end of the 


material was 
driven ahead, aga 
illed forward 


Addition of « nev ting, thir 


inches wide, to 
¢ iron lining of the tunnel behid. "In the 
sie of each rng he ater plage, allowed 
gravel and grout (thin coverete) to be blows 
‘but to fil spaces outside the shell anv thu 
rengthen the vonstruction, 


ACH ing of the tube shell was clamped in 
seston vith heavy tl, Sc sings day 
vasthemaximum progress. The total weit 
ihe crit iro tae was 17.00 tone Wah 
saageating segments, the. faked 
saa Tas the appearance’ of w huge, mile-long 
Tn aking curves und the eo 
ier is given tables that show the oft 
from the straight line ut intervals of five fet. 
He determines the straight line and then seta 
the center mark of the tuntel to one ide in 
‘cordance with the tablex In. the irom bell, 
the curve is made by the use of tapered rings 
Tike thowein a stovepipe, Usvally every seventh 
‘ing has an inch anes hall taper” Becaune the 
tunnel dips down under the tver, the angle of 
escent and. ascent’ has to be checked with 
sal eye. A murveyor' lee cvs the sage 
‘the slope, and tables tell the engineer what 
this ungle should be at each posot measur. 


AIL twist. drills. look 
pretty much alike out- 


the best drill 
that ean be made,” 


side, b inder the finish: Whether you drills 
wate anchor sary canines! prose 

| A good twist drill must anv ‘s mn, oF drill one hole a 
te egned ret sok | muatzrooun | Seat hater you 

a big drill press, ora 

Tike portale etre 


it’ must be = 
tempered just right so it 
won't break easily 


mendon 
incering research 
hardening 


tempering ex- 
d the scenes, in 
the trade mark 


onder 
stamped on each Greenfeld drill say 


to. mal 


care right 
showing for you, as they have for 
others, Most good hardware or rnill 
supply stores sell them or will get 
then Next time ask for 
Greenfield Drills. 


for you. 


Pssst 


Trott 


itis made by the refiners of the 
worlds bet watt and. chronoe 
Ester ot fhe sae exacting 


WM. F. NYE, Ine. 
Oitrafiners for over all weentury 
Dept. J. NEW BEDFORD, MASS. 


© This seat on an advertiooment im POPULAR SCIENCE MONTHLY signiSes the approval of the INSTITUTE OF STANDARDS. See page & 


ue 


POPULAR SCIENCE MONTHLY 


W 
the sh 
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“TWAS a simple enough hunch— 

that a lot of pipe lovers secretly 
craved a milder mixture than they'd 
been smoking. We gave it to them— 
literally —a free tin to every man who 
asked for it. And now 10 many to- 
bacco connoisseurs are cheering for 
Sir Walter that we can searcely make 


enough of it. Isat it time you too 
discovered how good a pipe can be? 
LIMITED OFFER 


(foe the Waived Sees only) 
Ifyou favoritetohaconit docs nt etry 
‘Sir Walter Raleigh send ws is mame sed 
Ts return fr thin courteny, we'll 
hted to send you without charge 
falls tia of tit milder pipe mixture, 

Dept. 185 Brown and Wilamoa 

Tobacco 
‘Winwton-Ssiem, North Caclins 


SIR WALTER 
RALEIGH 
‘Who discovered how good a pipe can be 


It's milder 


Slaying the Ice Monsters 
(Contin fom p59) 


their wa ‘ippery side of the berg. 
‘ey tis eater a ole wa dele Then 
‘containers of thermt were hl 

Sin the charge lid. ‘Time fases were attached 
to Oxy Charges weighing about 100 pounds 


mont effective. 


Air Inia few minute the center fell out and 
init f the Berg eraabed with = roar to the 
Tach he tires beng rae denroel: nal 
‘i ard alla 
tomo therm wae wood i the tvs. 
‘Within few hours a jam sf about 250,000 
teeter eg ot er et 
i of thermit_ ak Waddington, 
mY. “At Oat Cy sel Pauline Pas an 
nachos, tet ve miei eet a 
iroten opin this manner, without 
Sneha dnd at Coley Ken, 
a N.Y. a million 
rine ‘hours’ with only Yo 
Soty pean charge 


Arann’ pote: a ie 2% 


fens oe oe 
score artr 
ie eer aials 
El ater geri to 


FLy THis ARMY PunsurT SuiP! 


It’s so easy to solder... 


free sample proves i 


il be sent on 
Youncl ow cary ft io solder. 


KESTER 6 
METAL MENDER 
The Household Solder 


GHIGAGO SOLDER COMPANY 
4 Wein Ay Cage 


orbs deindees 


a 


vorsas cea] POPULAR CHEMISTRY 


Se pers 


eee. A. 0. MEnedesbora, N.3. 
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AR=CON 


THE RING OF THEM ALL 


A Real Man’s Workshop 


‘The ArCon Uiiitol is nota play- 
thing. Teisa big, strong, accurate ad 
fickint ‘outte Saat wil bring: con 
ote tad lasting sntinfaction fo you 
From the 42 116, ball-bearing, repal- 
iomrndwoiien type motor=the moe 
‘font type bull to the wing serews 
find lock Buta of droplonerd ‘steel, 
tery detail of the Ar-on Uuiitool 1s 
Aeaigned and built to sasure an ample 
fearpn of power and strength, bed 
th macdsou of souuracy snd depend 
abit 

Tis he wor 
vanted, but never 
And 
complete or ay pod 
fately on remarkably eagy terms. You 
Greittnygurel tind at about the 
(Gon today, dust write your name 
atid adress Za the mang, 
and mall to 


‘THE AR-CON TOOL COMPANY 
‘500 Fassett Street—Toledo, Ohio 


tear out 


WHY NOT 


einai 
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Here Are Correct Answers 
to Questions on Page 60 


1, Broadly speaking, chemistry deals with 
‘what things are made of, while physics deals | . 
With the properties or qualities things possess | 


tsnasphire, 

lar as we know, the bottle ar the outer region 
sontains nothing we can measure in any way. | 
‘That would be the meaning of the term if we 
could create a perfect vacuum. Actually, mo 
perfect vacuum is known to tan.” The best 
Yaciuma we cat obtain by the most advanced 
methods still contains large numbers of pus 


3. Both alcohol and mercury expand when | 
inated, af you pat ether ofthese quid nto 
tenpertre ef expand the Tig ant fos 
itp the tube. ‘The sensitivencs of the ther 


the tube.” The 
larger the bulb and the smaller the bole, the 
‘greater will be the liquid’ rise for exch degree 
‘change in temperature. 


Sonne aan 
titties 
oa ce ete 
a 

See eo 
Reranc karsmteac 
recite a eens pote 
5 Repent 
Pht at od 


5. The motion of any point on the water's 
Sirface, when a. seris of waves passes that 
point i up and down. ‘The surface water does 
ot move tn thedirection of wave travel exce, 
of course, in exaggerated cases where waves 
‘url over and break on top. Ina sound wave, 
fn the other hand, the motion ofthe ait atom 
‘only inthe direction of the wave, a0 that a 
Terme soi ae wee 

the ar a alightly compressed, alternating with 
a ese areas wee the ar alghly rar- 


6, Water dows not ran epi when you spon 
Supeld een og tent toatl: rapes 
todo becnoee lt ows we 


top of the 
pipe is less than the weight of the uptowing | 
lamin. Atmowpberie presue there fences 
water up the pipe. 


ing 
more, so that the ‘at the 


7. Tt has been found that an extremely thin 
sheet of gold i held before strong light, wil | 


allow 4 small amount of greenish light 
thmagh. 


to pas | 
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Valve-and-Cotter-Pin 
Tool of forged steel. 

It will insert—spread 
—pull out cotter pins. 
And slip in washers 
like a flash. 9%" long. 


Worth your last dollar 
asa shop-help: One 

dollar with the Coupon; 
‘one big money's-worth. 


Clip and sign for this 
latest toolehit of 


The »ENCER 
GS & 7 
Bort comusa 


New Yorks 14 Park Place, 

‘Chteagor 365 We 

— Pin a Dollar bill t0 this 
COUPON 


‘To The Billings & Spencer Com 
Hartford, Conn: Send the new 
and-CotterPin Tool (For $1.00) 


Washington Bist, 
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CeCo Announced 
Type AC-22 
Screen Grid Tube 


—now recognized as the most 
outstandingly successful ampli- 
fying tube of the season. 


CeCo pioncered—and did its 
pioneering without the fanfare 
‘of trumpets, But it is pleasing 
to know that an increasing 
number of radio engineers and 
experts look with confidence to 
the CeCo laboratories for each 
new development in the tube 
industry...a reward not meas- 
ured in dollars and profits. 


Do not mist CeCo's entertaining 

Broadcast each Monday 
‘cvening at 8:30 Eastern time 
(7:30 Central time) over the 
Columbia Broadcasting System. 


CeCo Mfg. Co.,Inc., Providence, R.1. 


Car 
EC? 


POPULAR SCIENCE MON’ 


HLY 


Here Are Correct Answers 
to Questions on Page 60 


all of the power actually developed has been 
‘wasted in the form of heat. 


9. ‘The light-sensitive photographic plate is 
coated with a layer af gelatin containing silver 
iid. No oe Kats cacy what Tight 


dluced by the developing ageat to extremely 
Fine particles of metallic ver, while the de- 
Sloper has no efect oa the brome that has 
tot been expose 


10. “Cold light” isthe term scientists use for 
Tight not accompanied by heat waves. Some 
day, when we have learned bow to manufacture 
cold light, our lighting bills will be but a small 
fraction of what they now are, for even 
the most eficient lamp we have today only 
fraction of the power fed into it is converted 
ight waves. ‘The rest is wasted in heat. 


Test Answers—See Page 52 


COMPARE your answers to the fifty 
statements in the test on page 52 
with those listed below. If all. your 
answers agree, you are a pronounced ex- 
trovert. If twenty-cight or more agree, 
dencies are extrovertal 


Study Radium Poisoning 
GEVENTY-FIVE physicians amd industrial 


Sirertan tet os Woblogtan D. Coetee 
weeks ago to sek means of preventing radium 
Poisoning among workers painting luminous 
Slade on watches. Beon 

seekers New Jersey are 


poi 

believed to have "eaten "the radium by point: 
ing thei brushes with ther lips one suggestion 

‘tas that Groshes be supplanted by a stylus, 
‘Studies are planned to determine what sort 

of health characteristics are best suited to 


cal 
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A Better Receiver Cannot 
Be Built or Bought, than 


The 1929 
A. C. Victoreen 


‘The Maser Super Heterodyne 


ictareen Super Heterodyne easily 
nal cont 


saainmnen (9 
THE GEO. W. WALKER 
COMPANY 


Merchandisers of Victoreen 
Radio Products 
2425 Chester Avene Cleve 


atorven Prades, 


I wish theyd 
Broadcast so-and-so 


Why wish—flip the switch on a Carter 
Radio Phono attachment and your favorite 
phonograph records will come floating over 
your radio, sweet and true. No rewiring 
‘ecessary, installed instantly. Free folder 
ves detail 


-ARTER RADIO COMPANY 
300. Racine As ran, Hitinote 
aires Rasta ES! Lal Pace 


Carter Radio 


ae 


ry 
nae eceear dh 


1 Sch eee Set Co 
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T.Am Learning to 
Be a Flyer 
(Cantina stom 20.2) 

i ting New oii a wa 


‘You must remember that every time you 
work the rudder, you must move the stick. Tf 
Joona eres witht pio 
The worst sake 
tobank the ship 
tine way and give tthe rudder the other way. 
‘Theretsnoeaser way to senda ship into» 
fow 1 will explain what these controls do 
when you work them. ‘Take the stick. Glance 
‘Out ai the wing surfaces. At the rear cage of 
the wings out foward the ends you sx Ut 8 
harrow sip of the wine ha tly been 
Gn away tnd pot back with Ginges. ‘Those 
Aripe ae called ailerons. When you push your 
to theright, the ailerons on the Fight wing 
‘hove on the left wing go down. With 
erons you correct your ship when tis 
struck by up nnd down alt currents, and with 
Ue ailerons you bank yous ship when you wish 


lotmabe' tore ore seal 
INTERRUPTED: “Why would you deli 
Littaiy aes 


“Sidesliy plag,? Jordanelt answered, “is one 
of the quicken rags to lowe ltt ‘Toward 
then yur ture you wl ear te ake 

landings. ‘They are useful mmetize 
inndiog in natal fk or when the wind int 
Ht right. Nom, it you wil Took back, I wl 
Explain the elevstory und the ruer:™ 
turanl around and looked dwn the blve 


‘der, 
“ator or ipper 
reattached are the stabilizers The tailizrs 
fre not contrlled by. the stick, but are st 
iefore—or during fight necording to the 

carrie. Watch the elevators. Pll our 
ck 


aid wo ‘The elevators went up. “Now pash 

it forwan" "I obeyed. ‘The elevators eat 
Te realy Rd ewer i 

ss the sk formar the fips 


the rudder." That was the 
‘the ground! When 1 pusbed the ight 
pedal tne rede, rang tothe ight, When 
Pg the tel the raer rung to the 


ORDANOFF nest explained 

aur coplaine an igtion switch amd 
two dials, am altimeter, which registered alti- 
tiie in hundreds of fectthe needle was now 
‘at sero—and a heat gage. Pasted on the instra- 
‘nent board was a typed warning: 


‘THIS I8 A GOOD MOTOR. DON*T ABUSE 
HEY CRUISE BETWEEN 1,0 and 1,400 


laine, “is wn 

Do ent the fone 

‘you will Bnd litte lever which works the sbut- 

Yer an the radiator. This particular’ motor 

works best at a temperature of 100 degrees. 
Tusk above that lever you wil ind another 

Lf steal eer with sal rbber 


Sites bikie: pe verse 
back, it feeds less gas. Now—do you under- 


Mand everthing?" 
Todd, but wasn't me. Te didn't seme 
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ay-Falt 


All-Electric Radio , 
presents expert testimony to its 
quality . . . the Institute’s O.K. 


‘The scientific test comes to the aid of puzzled radio buyers. 
Without prejudice, without favor, science in the person of Popular 
Science Institute engineers accurately measures and records the 
elements of a receiver's performance . . . studies its design 
examines its construction and workmanship. And the safest and 
surest guide for the buyer of radio today is the report of the 
Popular Science Institute of Standards. 

ay-Fan Radio has received the complete approval of the In- 
stitute. Its fidelity of tone, selectivity, sensitiveness, correctnes 
of design, and construction all measured up to the Institute's high 
standards. This is a set that you can buy with full confidence in 
its reliability. Once you try it, you will not need the word of the 
Institute for its marvelously beautiful performance—that is 
evident at once. 
_,, Two of the most popular Day-Fan models are shown below. 
The receiver has nine tubes (including rectifier) with four stages 
of radio frequency. Consolette (left) and the magnificent Egy 
tian style Console each have built-in dynamic speaker. 


Day-Fan Electric Company 
Radio Div., Dayton, Ohio 
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Supreme Musical Performance. 
‘Bll ceed our pectato? 


7 Talio 


ucts have bn have fim 


Thunder 
rd rains Raat pvaast oe 


IS significant that the manufac- 
turers of the world’s finest radio 
receivers have almost universally 
turnedtoThordarsonfortheir power 
supply and audio transformers. 

‘Thordarson power supply trans: 
formers exhibit an ohency of 
design, an abundance of and 
a constancy of performance that 

ically eliminates the necessity 
for service calls, 

Thordarson audio. transformers 
provide a fidelity of tonal 
{netion that rerders the faced 
receiver a musical instrument of 
the highest ealibre. 

Ifyou seek the ultimate in radio 
performance, insist on Thordarson 
transformers. 


THORDARSON ELECTRIC MFC. CO. 
‘Cinpaty ond tere Some 
‘CMICAGO, ILLINOIS 


THORDARSON 


TRANSFORMERS 


:ME IN MUSICAL PERFORMANCE. 
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I Am Learning to 
Be a Flyer 


‘other. On the hack of the envelope be 
three lines, as follows: 


‘Bring the moter wore w 
the ai stale 
Wen ‘you are ying horimataly— 
iene il fo ering ty 
yrer—perhape «litle more or ea 
Mitte bev toes roe pig segs 2 | 
that anal your motat ix Urotiel dwn and | 
Soueretsiag theoretically, ere borepower. | 

et dow your instrireent boar onthe 
right 0 wil Sind an ion handle about thee 
Inche! Long is pointing stright down 
Down hod 


ull it up slowly until you feet it click. 
ow horizontal, 


did so. ‘The handle was 


SAP HE psi now om 
‘chai who woot to the proplle. 
“Garon: witch of mid Jordan 


2 
ok 


i 
iJ 
i 
ii 
i 
3] 
ze! 


i 
i 
nd 
Ha 
i 
a 


i 
i 
a 
Fl le 
te 


b 
A 


asked: 
“Do you know what makes an silane fy? 
Towloudr Valet @esnedeear 


Anu, 1929 


Buila Your Seale 
Model Airplane 
the IDEAL way! 


ep on 
Sri Sl 


rrr 
ime, oe 


DIAMONDS 


GENUINE DIAMONDS GUARANTEED 
AT IMPORTERS’ PRICES 
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“olorasmion SO 1 Am Learning to 
Be a Flyer 
(Conia fom pL) 
The si rom the proper pes bac 


| 150 QUALITY 
GUARANTEED = 


inet the slanted 
off the ground 


Thosked the bar 
tock, walt aye at 
jerks—untl Jou ‘une 


1 
i 
5 


light 
cockpit. ‘Then all I cou Sensitive relays for all systems, 


foo rege 30 

Nit pie the et over ing, dw List Price, $7 
eae ereee 

Titov ool eas Wea 

ing ang te pan ira re del Raytheon 

pe a RS 

pe ie aT 

eee eres 

Revealing theca of ld, Tas - 


0 to my fit irplane ey ay ret 
ping na! Hel Twas Cas pers es had 
ipa to be had expected to be numb 


it 


fing | wiih fright, Bat my nares werent moking 

ey Te ey elt hard the rar he mor a 
f | Tejouncing, td sa things sing pt 

ety Yisign was blurred. My stomach felt tight. T | 


# 
E 


‘recalled what ane ofthe advanced students had | 
{old me: "Wait il he holds up bis hands the 
first time, to show you you have full control! 
eur demach wil eile right up to your 


i 


Hf 


: 


REACHED the end ofthe field, made 


‘casting tube, supplied in either 
hard eacuum or gas-filled types, 
‘and in two sizes of each, 


Information and prices on application 


Raytheon BUY 
Lo 


rel jad to myself: “Deaton Always 

"The moor mare. We bento pore, It 

wart bis cing. Eset 
degrees, I dis i 


for 


“BY” Power 
Eliminators 
: ; Over a hundred different makes 
EDDENLY I was locking down the ht SF." Eliminators require this 
See Bot ee wor 4 
mise aitecing enging ber Ber te he hack at 
= fel propel wat oe 
for getting aliead | ae winter loin my fcc Lindel at te ~RAYTHEON MFG. CO. 


it Be foubd ‘on page four (Coton on poo 189 | CAMBRIDGE; MASS. 
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KeepYourlools Sharp 


With the 
Carborundum 


Sharpening Stones 


Use them on chisels, 
plane bits, draw knives, 


rapers, gou 
hatehts, ete. Phere 
Carborundum Sharpen- 
ing Stone for every edge 
tool from an axe to a 
razor. 

Made of genuine Car- 
borundum, the manufac- 
tured abrasive, the 
hardest, sharpest, fastest- 
cutting material known. 


‘THE CARBORUNDUM COMPANY 
‘SAGARA FALLS, N. 
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I Am Learning to 
Be a Flyer 


(Continued from page 147) 


1 watcha the penile twas near 1,000 when a 
voice boomel: 

“Observe the relative position of the horizon 
to the nose of the ship. We are no, longer 
climbing. Find out where your horizon belonss 
land always keep it there.” He looked back. 1 
todded. 


“The ship bumped. It continued to bump 
ane and then. It was similar to taxing-—going 
wer a bump in bad road. I noticed later: 

tmuch Iater—that every time I flew over a 
‘macadam road, on a sunny day, no matter 
hhow high my altitude, the ship bumped. Tt 
Dumped as badly at 2000 feet us at 1,000 or 
100." The hot road was sending up an air 
cureat. Flying over hills, cite, railroad 
lds, 


tracks, and it fs generally rough 
Over fied, itis generally smooth. 
"The deep voice of Jonlanol: “Place your 


hadith 2 ego 
beefy erety arly 
ere 
aay 
Milan Saran Pape i ws ol 
1a ir aace ee tae 
1k eres ey as 
bea eriete ar 
See toe 
teen: 
SPALL trisha npn, Ain Ife no 
Pe en gy Seely wl 
Pate eee 
cio 
a a 


HIS sounded ominous, Tt was. [felt the 

stick come back. ‘The horiann sank 8 out 
noe wet up Itscane tate we were clin 
Ing straight up. Suddenly the motor seemed to 
smo dead. It made a strange noise and Uhe roa? 
‘ras followed by an awful whirring 

T knew what was happening. “Chie” Gaver 
hua told me what happenel when you chznbrl at 
oo steep an angle- "You stalled. In stalling 
you lost all speed. Your ship became, not 
Biplane, but so much dead weight. We 
falling through the air! 

"The horizon reappeared suddenly. Tt seemed 
to shoot up. My stomach tightened up a little 
‘ope. A eal Noioe said i my ear 

“We are diving. ‘The ship is out of control 
‘The controls will not become operative again 
until we are diving fast enough for the wind to 
fect them 


a 
= 


‘Shece gone into «tail 
“The voice: "You are overcoatrolling”” 
relaxed my clutch (Continued ox pape 10) 


1929 


the World “ALOG 
o" BOATS) ee v] 


foe microscope hele al 00 
Know life thst can'e be sen 
svih unaided eye Tiny ost, 
Took like monvers 


dnd color. Used by st 
eoes, dentists, physi 
in bome, offi 
school and labor 
tory. Precise’ opt 
eal gualices, 


ee a ma mare Cnn 
Wollensak Optical Company 
871 Hudson Ave. Rochester, 


[AIRPLANE 
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ACTUAL SIZE 


BURGESS 


SNAP LITE 


FLASHLIGHT 
The Vest-Pocket Flashlight 
(Sicer Height 28's Wid is Den g) 


durableand practical—dainty 
and exquisite. Lasts an amaz- 
ingly long time. Silvery, spark- 
i color designs: red, blue, 
greca, brown, black. 

‘This amazing innovation 
in flashlights will be indis- 
pensable to you, once 
areaccustomed to its won 
fal convenience. In your 

pocket or-purse, under your 
pillow, in the garage and 

wsement . . . you will find 
scores of uses for this handy 
little miniature flashlight. 

Its long life is due, partial- 
Jy, to Chrome—the preserva- 
tive which guards power 
when the battery is notin use 
and which is a patented fea- 
ture of all Burgess Batteries: 
radio, ignition or flashlight. 

Buroess Battery Company 
General Sales Office: Chicago 
‘Mis Wf Rain Lente gnc Flashice Batierios 


Sold in These Stores: 


‘Go to the Nearest One 
and Ask for It 
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I Am Learning to 


Be a Flyer 
(Contin fom i 1 


nthe sick. The came Jats wie: | 
Yor aeviriee 
I puede ik forrand, Down wen the 


"Your nose is too lo 
I piled the stick back. When the horison 
came to where it seemed to belong, I held it 


T tipped thes tthe ight. Up came th 
tipped the sik to the right. Up came the 
et wing ‘ 
our are wot fying stright but in a wide 

cine. Pik ot same abject on the boriaan and 
Ay frit 

sf tried to. Have I ssid that the horizon was 
veryhuny? Thess: Itwashany and tts beri | 
Sar rendered mre x bythe fa 
ing st H- Twas boting through to in 
{hak celisodthe winded infront me 
fod the windshield in rot of Jordana Ts 
"ark clue and decided to see fori. Twas 


tothe left. Sol 
‘The cloud ‘so far to the right that 1 
ont it 
The voice: "Release controls! 


released them gladly. {had given the rade 
der too. generous a Kick. It seemed to me we 

were kidding. We certainly were! 
Te had taken us just that Tong to stumble 
orat fault-—-my footwork.” My feet 


| pon my 
tuterly mo rudder sence. 


‘They were probably the dumbest pair of feet 
‘up it an airplave 


that ever we 


W 


the moter was sh 
bad a 
wwe may have tot 
| oft unt you develo 
erlaps not 
Tet that he was letting me down easy. 
was certain that T would never learn to fy 


‘oll, Jordanoll 
Not half bad 
flsing yor with your shoes 
up mre rudder sense.” Hut 


yt rot with terror. 
lane aod mad at mysel Mac 


| “i was comforting to learn that most begin 
ners come down from their fist few lesxins 


nad clean through? | 


4 adder? 
‘you'll ride with him again. 
Drittiant, story. this young 
pilot will eX” you share with 
Rie meee of the stieting eet on 
ences at the controls of an ai 
Tes too good to mise. 


Named the “Best Flyer” 


| Was he world’s best aviator af 
‘The “International League tf 
just named Col. Arturo Perrarin, 


ight of history” which Col, 
last summer from Rome to 
Bran Accompanied by the late Major Care 
P'Delpret, be Rew 4.417 miles to exablich a 
fark that simon al canta a 

to beat. Previously, be had set 
Stcereced 


ieloe—pilot with Capt. George H. 
cn his fight last year from Alaska to $ 
ieogen over the top of the work and then 
fn Antarctica with 


9 


‘ite than produced ms Tew minutes ith Sn-=th-On. 


How to repai 
a cracked water jacket 
with Smooth-On No. 1 
No disassembling 

pope 
Sth, tine 


the crack and give it 
few mince ‘to metal> 


Tine 
crack, Put the 
brOn under a 

plate, held ‘with 


ep 
Pe 
the pice 
Smnoot-On inthe break 
and. bind with: metal 
rape, 

Tole or thin sper, Cut 
eak mt ay, heel 


é 
Toack with 


g 
Smooth-On 


sith stew’ 
extra neat job, cut off 
puter end of screw. 

Use Smooth-On also for stopp 


xavoline of exhaust gas Fea 
St screw threads of nuts, hub caps, 


Typical home repairs thet can be made perfcily 


seh Smoath-On'—Stopping. leaks. in’ steam, 


Toate handles tight on 
. brushes, 


pet perfect results, 
write to us for and un 
the Stooth-On Repair 
Book, 


Get Smooth-On No, 1 in 

"rdb or sel tint 
Deny hardward vire ae 
 Sncesrary dire from 


FREE 


“The, Smooth-On Repair 
Bok wil show you how 
an astonishing nimber of 
Hee and ror 
Shy particular fort of 
To get your copy, mail 
the coupon. 


toeeat 


Ey 
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Money Mialkimg Opportunities 


Lior Of PopularmScirence) 


_Aivetiing——__ 


Races 40 Cents 2 Word. A 10% dacount it 


alnoed oy cours et 
re army, ra ga ee | 

EO Epiigt reheat sat “esd | 1090, teow ahocid be received by Apt 
Be Riche Sti tee | Se daa a 


Engines—Motors—Dynamos 


Ebuescnices nina 
reer eer uaiae recites 


Soe Se 
nips grein get ie 


inna on os heme, 


as ieee oa 


Feeig Galas 20 “ire Taro ier tae 


Whe Aaa Mabor tie con i re, Bt 


For Men end Women 


sul ata, Past Rape PW Soa BO Nes FRE 


Eerie 


Cartoonists 
a Sera 
Charters: 
Pryce 
Chemicals 


ee) 


For the Home 
SOR a a PR aS 
Riou eee 


Help Wanted 


Education and Instruction umes cares rrares 
eee es eae 
he OSES | SS ee ee 
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SAY FELLOWS! / 
Learn Electricity 


Let me tell you in my big Free book about my g 
Amazingly Easy way to quickly train you for 

jobs leading to salaries of $60.00 to $200.00 a f 
week. NOT BY CORRESPONDENCE. NOT BY i, : 
Books. BUT, on real electrical machinery €4 

and I train you in 90 Days. You don’t need 

advanced education or electrical experience. [Bean | 
EARN while you LEARN. Free employment service for 


life when you graduate. If you enroll now I include at no ex- 
tra cost my big new course AVIATION ELECTRICITY. 


, 


Mail the coupon today for my big Free book. It tells 
the whole story. 


Sincerely, a 


(aioe Eel 
FILL OUT - MAIL TOD 
I Sguie BLberaar, : 
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Tee Ee ae 
“Toto Ss cae eae 
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DSP area geen aa 


Tresor Stes York,” Price aac 


| Solesmen and. Agents Wanted 


ah 
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SEE or eee nana 


Seca genes eo ie a 
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a | renner eee a 


a eae 735, oor 
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Rreinha 


Rigas Sauron 


dec Su dea See oeh Sre 
Simi toe —— "ice 
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MEN...an amazing: SHORT-CUT 
to SUCCEss in 


RADIO! 


Men... here's a contract! No 
matter how little you may know 
about Radio ...no matter what 
branch of the industry you'd like 
to get into here’s a short-cut 
method that guarantees you abso- 
lute satisfaction....ornocosttoyou! 


‘As a result of this unique home-labora- 
tory method, hundreds of ambitious men 
‘everywhere,are making the biggest money 
of their lives. Their days are full of ad- 
venture and succesa! For Radio is today 
‘one of America’s greatest industries. 


‘A Tremendous Opportunity 
‘Over 20,000,000 Radio sets need servicing. 
‘Thousands of ships carry Radio transmit. 
ting and receiving apparatus, Long dis- 
tance Radio. telegraph communications 
are being opened in more and more coun- 
tries, Hundreds of broadcasting stations 
are in operation. The number of Radio 
dealers has increased to 50,000. And the 
number of Radio manufacturers has 
increased to 4000. And now Television 
and Radio-telephony too are opening up 
hundreds of additional opportunities! 
‘Thousands of men are needed! The payis 
big and the opportunities for success and 
adventure are limitless! Don’t pass it by! 


‘This Home-Laboratory Method 
‘Teaches Faster Than Text- Books 


Radio authorities are astounded at this 
new short-cut to success in Radio. For it 


‘cuts the time of theoretical study down 
to the lowest minimum! This expert train- 
ing gives you the real practical side of 
every phase of Radiol As part of the 
‘course you get a magnificent outfit of 
fine standard Radio apparatus. With i¢ you 
work out with your own hands and 

the Radio problems that command big 
pay. With it you can build many fine 
sets and dozens of different circuits. So 
that when you complete the training you 
‘will not be just a theorist. race 
cal, down-to-earth Radio expert! 


Training Sponsored By The 
Radio Corporation of America 


‘progress each year is measured by the 
fat work in the research’ laboratories of 


MONEY MAKING OPPORTUNITIES SECTION 


the Radio Corporation of America. This 
Radio organization sets the standard for 
the industry ... And because it sponsors 
every lesson in the course, you know 
‘you are getting the real “dope.” 


Money Back If Not Delighted 
‘The facinating lessons prepare you for 
succes in all phases of Radio manufac: 
turing, servicing, selling, ship and abore 
broadcasting, Photoradiograms, Televie 
sion, and airplane Radio equipment. A 
signed and sealed agreement assures you 
‘of complete vatafaction upon completion 
of the training—or your money will be re- 
funded. 


Read This Free Book 
lesallyousll you'd like to know aout Radi. 
‘9 acineing 
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Become a Trained 


Salesmen and Agents Wanted __| 


‘See Niae Presi, Lleol 


e e es a ree 
is Aviation oe —— RADIO INDUSTRY 
rr ooo Pleads For 


~+y ‘‘Registered” 
‘ = Experts 


, Seietn amar 
Cees 
ace een 


fers all this Sid more'to pecblsoos ren 
who seize the opportunity NOW! 

Radio Trade Association Ap- 
proves S. of E. Radio Graduates 


RSE Bg te eda: ase ‘tered whos 


Most Thorough Practical 
Radio Course in America 


pte dren Yow 
sa has Bak 


ae | tee 


Hinton is Ready to Talk 


to You NOW 
of Opportuity" je more than 9 FREE 
irk Petal PRE" ptr i See pricing 
Traraniastn, ad rt Weer athe: 
eee Seerce apy, tralian, Kad aio Sale 
fercharciong. “Dub 
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ind you ean earn he BIG Ray! olen: 
tion of electricity right in New York City— 
the heart of the electrical world—the city 
‘of 100,000 jobs. At the mame time you are 
learning the BIG PAY profession you can 
be enjoying the sights and wonders of New 
‘York, the moder Bagdad. 


Be an Electrical Expert 
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wr own there ure thowmande of oppor 
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tatty 
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The Real Fathers 
of Flight 


‘haste to is father that there was lor dam 
fer in gliding than before and all precautions 
‘were taken by Orville tal himself 


NOTHER letterfrom Orvilletobissister on 
October “12 great storm 
lasting four days. “It tald how the writer, ix 
ive to thirty-fve mile wind whizsed 


adding a touch of exultation in a three-word 


ras of ‘children who, term. anything” i 
Sense or delightful x whopper” 


1 regret that I must abridge for the reader 
the voluminous Wright letters and diary ree 
fonds of thousands of words pertaining to their 
momentous campaign of 1903, a great and 
tivilling series of unpublished documents that 
Tie before me. 

‘One of the best letters, full of quips and 
merry ‘nonsense, decorated with humors 
sketches, was written on October 18 by the 
‘osually sedate Wilbur to his sister. TC tells 
tainly of a gale that ‘almost wrecked the 
amp building and sent ‘five vemels ashore 
along the Atlantic coast, one within sight of 
Kill Devil Hill. “The bothers, abed, feared 
that their incomplete rocking domicile would 
crash down on them. Toward four ast, with 
the floor partly under water, they hustled to 
tly inurl braces tha trate, Then 
the tar-paper roofing began to fy ff. Orville 
donned Wilbur's overcoat and. with a ladder 
trent outdoors to mend the imperiled root 
‘The wind blew him backward sume Bity feet, 
the tails of his coat standing out like wings, 


‘illustrated by the witers sketch Wilbur 
fret to the rescue and helped to se up the 
init,” AS Orville perched! on the rent 
with, haminer” and nails, be was" put fn 
Shae bythe mice cat ing le 


tit Tread. Avot 
Hiraself suid afterwat 
dive his hammer against the savage pressure 
of that gale. 

twas vel 


ie pli 


dir 
f 
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The Real Fathers 
of Flight 


seen last you's performance of the Weight 
flde, had Treen fovited’ by the brothers ts 
iat camp about November 5 forthe expected 
Ueal of the power machine. Chanute was a 
ul engineer af Chicago, a designer af exper 
tental ders,» cheerful Moses who inde 


Tatigably scouted “the trail to aviation's 
Promise Land but uid not sce’ it when it 
lay before his eyes! “Dr, Spratt was » Young 


doctor ‘came ‘on October 23, Chawute on 
November t- It was too cold for the elderly 
Chanute, although the anxious hosts stuffed 
rags it all eracks of their building and kept a 
Toning wood fre in a stove innprovze rom 
fin old carbide ean. He let camp, shivering, 
‘on November 12. 


‘employee, Dast 
Tate, who rojered on his chore’ of fetching 
firewood despite his iberal stipend of $1.25 
day’ whem the local wage senle was ity 


ents, Dan lost place in history along with 
iis jo 

At te first ground test of the airplane, the 
steel tubing shafts of the propellers twisted 


shape in. few seconds 


on ad,” we may imagine Dr. Spentt's 
sympathetic murmur. * Welk you think Char 
ley in Bx them, 1 think Fl go home 


cn here to weeks now—though Y would 
vay and ize the fit fight of your 
‘On ray way home ean exprem the 
i to Dayton from Norfoll 
"Thanky ‘Doct, very good of yo.” the 
arate Wrights doubtless reypandad to thi 
tiers "The Doctor went nith the safts on 
Noveunber 8, "He did the helpful errand and, 
Tike Chanute, misaalthe big bow of the thd 
week in Deceuber 
“Charley Taylor in the bicycle shop based 
the crom arm of the old halts onto new ones 
tear pipe Meanwhile the brothers did some 
practice malig with Uh ol ger atl huge 
he carbide oan Rowe to keep: warm, "The new 
wived on November ft and tw days 
inter Orville wrote to Charly saying he had 
done bang-ap ob of braving and everything. 
it'was fine had the bearings were bok hurt. 
At the test the engine was prety jerky be: 
fause two oiled cylinders mine fread 
inten serods both or the chia 
tive work lone ed Orville 
wile there fife there 


hip 
‘hat 


FOWEVER, » sickening accident befell on 
‘November 28. ‘The engine was 

merrily in ite test whenamack'e. bit 
tmetal New off one of the new shafts.” Winter 
tras tear, two months had been peat in & 
Sitiy desert, was a thooaand ales and two 
‘reek round trp to the home machine shop. 

We can seen young man cf sight but 
tll amitene tn each band, trudging through 
four miles of an ‘nd fom a camp 
hed to the hamlet of Kitty Hawk He stops 
‘ten to et on the lonesome; teat. 
Harve takes 4 bat forth Cs, 

bo meager bil in 
ag at's chep hotel 


(Continue on mae 188) 
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| forward prematurely, Orville clinging 
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The Real Fathers 
of Flight 
(Contin rom ot 157 


gutters Orville on arrival at the 
Pe te 
Tagged the weighty suitcases a mi 

half to the Hawthorn Street house, astonish 


ing father and sister with his unheralded 


was boarding » train to retumn to 
‘With new shafts made of solid steel—somnething 
iret ro tubing ad gas pe, hat woul 

hotand the playful spite of whining pro; 
pellers He bought « ‘and. read 
‘dispatch from Washington, D.C. tothe effect 
that the flying machine designed by Prof. 
P. , Secretary of the Smithsonian 
tution, had crushed in the Potomac River 
the time of launching from a house boat. 
(Over $70,000 of Government and other funds 
had been spent on the Hlfated attesn 


DQUBTLESS Orville felt momentary 
chill as be read. On ‘the ‘heels of this 
‘monumental failure, he and his bothee Wilbur 
were ng sen What inn had 
pair of self-taught mea, who had net 
spent one tenth of $70,000 in all their aerial 
Frere to prove the validity of dubious 


track, a. aiuty-foot 
monorail of ion-abod wood. Saday, as tna 

day of ret. “AUTO rat, Motday, says 
=, haga was set forte men of the 


up Kill 
‘track on a lope of eight degrees 


9 
fifty minutes. 
“The brothers tomed a coin for the fir ride 
fand Wilbur won. He climbed in and lay on 


hhis stomach. "There was trooble with the re- 
Jen 


right wing struts and runing alongs 
ss he could go. At forty feet the 


eager 
irother had ta quit aod then soapped hie stop 


wate. The machine had lifted a bit, ai 
"ect from the end of the track.” Now at 
tance of some sixty feet frou the track 
s about fiteen feet above the ground. Tt 
I shorty came down 
P 


it several 
frame, including ove skid. "The excited Wilbur 
forgot to stop his engine for some time after 
landing. The flight lasted three and one half 
secands and covered one hundred ata five feet 


the dingus fies,” we: may 
tanned braseny Mfe-saver 
tex. “Don't know what se 


date three days Inter 
‘Wilbur sent @ short wire to his Fathi report 
ing the initial fight; shisjodgment had Fedneed 
distance: suocess was certain. 5 
‘The brothers were rightly confident, for they 
Bad now proved the lat ub pont 
iene ‘This came wp to 
5 tyrais percent, or a third more han 
Maxim or Langley had attained. 
‘Tucsiay was spent on repairs. These were 
‘completed By Weslnesday toon snd the mt- 
‘chine was set on its track in. front of the camp 
for fry-aot on the level. "The wind was top 
it for an attempt. “As the brothers wwrited 
‘stranger wandered up froma 


(Conti wt pope 139) 
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is ing tpiag mane? 
st Pe: 
watt be tin 
SOAS a nie 
el hee 
Cot nial amener eee 
BL Spent yen ey 
i ee ee eka 
RS peter 
pare eee ae 
Hie are ear ard 
Sica Mie iat eres 
tot reprlogtneet id 
Scene 


Wilbur (1 


sree harly tererted to be skeptical 
Fea he bthers a sew thought 
innure privacy by aaking every to come 
Around. ‘The abyamal ymorance ofthe natives 


Seis laughable uatil we reflect that Uhe wisest 
‘Of scientists were then little better informed, 
‘ogarding the air asa gas but not as a highway 


IIE inventors them 

proven science and tl 
aerial hop, had momer 
‘They knew: ¥ 


ven, despi 


Id ride a mechanical bind as weighty 
{orced through the atmosphere with 
thrust of a dosen wild horses,” Men had 
Treen kale by falling with gliders only house- 
high. Adrop of a few foot with the 
tmchine might fish idee aarl roin 


bm the. Atlantic Ocean whose uff rammed 
the bench hall mile aways "The ong ip of 
ited betwee et and upd at 
{potted with foeskimmed gray pool of water 
Rigen sky: with defting cloudowrac: har 
tmonised withthe Blakes ofthe scene blo 

vals gulls shed, eagles aod Sah 
stared or darted di 


iis stomach between the main wings, flanked 
by engine. and by: whinsing hint 
Maa iain hip in male rae 
to balance and guide the cat. 


WILBUR WRIGHT was rts and 
Orville 
‘They were i 


‘old at this time. 
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of Flight 


(Continued from page 128) 


‘Nags Het, ssten-yearold who stumbled 
‘wonder that day than the luckiest 


{ll not perish. He was there! 
in a north wind of twenty 

seven miles an hour, Orville boarded! the roar- 
ing craft for the first ride, rose ten feet ot 50, 
scot uncraily up aod dows owing to 8 
‘ficult control ofthe l-balanced fromt rudder, 
land came to earth about a hundred feet from 
the track end. ‘The time. was about twelve 
seconds. This was, in truth. she first flight of 
‘iations’ accepted birthday 
:R, minor repairs, Wilbur, at 11:20 
lock, made a Right of about 173 feet. 
Orville had the third trip at 11:40 o'dock, 
reaching an altitude of about fourteen feet and 
‘shout the same distance as his brother. The 
Inerit of the lateral control was happily shows, 
twhen the left wing hit the ground first 

‘At noon Wilbur embarked on the fourth and 


alarming the leftily 
‘that their exclu 
Sive dominion was over and that winged man 


Searing eagles, warning 1 


trould soo chase and outstrip. them as they 
ho hal apogee, Ono 
yo the airplane. ft was $00 feet from’ 
HE when cane to all hammock. Pe 
haps the ‘idge caused dows-gust or Fut in 
the aerial highveay. ‘The craft wavered, began 
to pitch up and down ae at the sari, then 
{hithly darted to the sand. Only the front 
elder frame was daunaged. 


TH Ht a 2 fet 
vad, ad the time wa 
‘few minutes after the 


King of England and many thewande of 
ed Ean Tewing it during the last 
Sears, Let us bope that with an end to an 
‘unseemly and —— i Precious: 
American trophy will be brought to is 

‘home in the National aaa oe Washing, 
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The Biggest Engineering Job 
Hoover Ever Tackled 


(Contin fem pase 2) 


he developed great coal and cement 
ty at Tong Shan. This involved running 
‘railroad to the coast, building ® harbor. And 
then the career spreads as wide as the world, so 


Hemperor, he owas back again, this time at 
trey al Australi where aya nese 
ten aad inc ore. Months and 
Seats of experiment with flotation processes ot 
‘le figuring on the separate bratches of the 


tnterprie, and Hoover had created for his 
stockholders one of the largest and soundest 
Inining properties in that corner of the worl. 
Asia, where he fist sank his teth into a really 
big new job—where he had his early, romantic 
Adventures with exploring new country and 
standing siege from the Boxers—ealled. hi 


tna a ann Wien fa 1914, ho 
ulropped ining engineering for human eng 
neering, he probably knew that continent et- 


{er than any other except his own. 


TS old amociates best remember, for its 
technical and human interest, his “lead 

jb in the Burmese jungle some thirty 

fbove Mandalay, This like an even bigger job 

{n'Siberin which be laid down when the war 

broke, was 

Ueaaville. Lan 


les 


yer-ying bodies of 

‘Thee way be only a thren! 

the proces of oxidation, of 

there nay be a bonanza, Hoover and his ren 

located the parent bealyin a certain hill ‘They 

ad ito ri lial rn moi i 

eat 

Ui bridging by ingenious mene of thei own n 
ny ridgeble chasm, boosh ep 

Which they are telling 
"They jot thee 


ound wat “heavy i 
‘They tok to masonry. ‘The mane problem 
shen they ram into the grest ore boy ‘hey 
tolved thls by an ingentous system of pills 

ling ta wth tera sent dow halts 
mabove. By ninilarly organ! devices they 
erated thie ted the 


fore. Bore ey Sih, they bd dpe 
into alnont ever cering, A 
the had pint ng ny aly, 
ad prewperour community of ven 


BESIDES minor enterprises, Hoover ba 
‘ain hand ith the of four 
‘gat propertisin the gigantic Hamman Bipre 
Sr gold mining. company under the Arctic 
Grin remote Siero copper company i 
the Catcasus, another lead aad silver 
tion om the Teka Thiver wen the bordet be 
toreen Siberia and Turkestan, and Sally a 
‘complex business at Kyshtim onthe Ruse 
fan aie of the Ural Moantains. Here lay an 
re i fore an 
rade copper nad ion. 
td had been trying vainly for one 
Inunded and Bfty years to mnake i pay. 
‘Company for which Hloaver was executive took 
lover the development of al hese resources ol- 
Icctively. By most expert technical work, by 
‘id utilising score of by-products, by 
fobrdinating everything, it pat the estate oa 8 
‘ois of low but steady dvi 
"This job coming late a his private career, ix 
important tony anistrating how Hooves 
‘work grew from simplicity to complesity but 
Thawitwas flowing (Couinued ox pus 162) 
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The Biggest Engineering Job 
Hoover Ever Tackled 


‘over into the eld of human engineering. The 
work ‘required expert technical personnel 


enlightenment they had never known before, 
Some 175,000 Te carried on through the 
(Gearist stage of the war; but Bolshevism par- 


en 
had ~ 


wel 
th 
we 4 


Dent with Southern California bora deposits, 
ik-pipe lines, and Brith Columbian gold 


HE orld hoo his igs since 1914, 1 
merely tthe constantly expanding 
operations of mere, by which be directed the 
Feetng atmo rel line of ponte, hd 
the engineering cast, as well as that! human 
touch ‘ever fails in Hoover's work 
Finally, the job with the Department of Cam- 
merce illustrat 

‘aman histo 

wit 


government. 
By pure coincidence, be comes into his ad 
ministration at a time sehen our Government 


the point when the 
Fiat the traf 


‘Nicaragua. 


ET his administration may put all these 
jobs soundly on foot, and till eave behind 

it another mesnory which will let longer in 
history. He brings to the White House, as he 
td to the Department of Commerce, the dawn 
‘of a new conception in government. ‘The pat- 
term of our industries is thot with black strnks 
thich ‘represent enormous waste-nobwady'= 
Tul, just flaw of growth. ‘The same thing 
Told, probably, forthe pattern uf our Govern: 
ment. What we may yet call political engineer- 
ing tres to eliminate those spots by courdinat- 
ing the whole sructure, "The ethos 
tment of Commerce, does not recognise conpal- 
Tt tries to accomplish ita ends 


‘high postion can view the whole field, see the 
laws invisible to dwellers in the valleys, and 
Persuasion 

That conception of engineering method as 


Supreme contribution mot oaly to his own 
nation but to human history. 


|AKING OPPORTUNITIES SECTION 


ccompliah coretion by ealightenment a | 
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Cannonball Baker, Automo- 


bile “Broncho Buster” 
(Cention oom muse 51) 


ly for gas and oil (and water 
“That track was as hot ann rile: 
‘breath of wind to exse the raya 
sun. “About leven rat. 
then T'was well inthe lead, and everything 
Seemed to be rolling my- way, a swarm of gnats 
‘Sill over the track.” The ny insets Boge 
lattering against my goggles: they'd ai 
there, and ‘a soon 28 Te. wipe 
nother batch would come at "my glemes! 
trater out of « bose. Finally one of them sho 
Past the corner of my” goles, and. landed 
Smock im the corner'of myveye? “A harpoon 
goal’ have hart were" pain dre me 
Franti, and before Tknew what had happened, 
‘my machine was headed for the top of the 
towkshaped track. In another yard it would 


‘ay, but the movement was too abrupt. 
hhurtled through the air, my bike tore ahead 

when T regained con 
the arcident ward, withene 
tye blinder than « mole. The gnat had been 
Femoved, but the doctor told me it had 
paralyzed an optic nerve, and that only careful 
treatment wold bring the eye back to normal, 


WHE a ay thre all bane of 
started tow 1 could pt Bock 
into that race: Treckoned that Toul aver 
‘ge seventy an hour till morning, V'dstill have 
‘XGhance a the pre. So turned to the medica 
Sage ie ty machine bad en nr 
SS Why my he said. “1's in the pit apd in 
‘etter condition than you are Fight how. 
was enough for me. "Don i said 
“YT be back for breakfust-* ‘Then I bounced 
‘ny cot and started for the track, steering 
with ome gon eyes The medhico thought Twas 
rasp, but T was never saver in my life. T 
‘ranted that fist-peine money, and T wanted 
The matiaaction of knowing that T could take 
2 fll and will beep going! During the nest 
Seven hours I whirled arowind that track Hike 


‘heir prodct the 
SHrerestpomible testing” under nctual road 
‘conditions. A thotsasd miles of Poa test ix 
seth ten, and leo aburatry 
nalyain Bo uy proposition to 
RE” Old, designer of the Heo ant the Olds: 
mobile, and ane of the great penises in the 
svtomotiee industry 


“YP HAT isthe hardest test you can think 
of?” he asked, after we had talked over 


x, plan. 
*:K transcontinental run,” 1 


J." Among 


leven days and seven hours.” 
see "Ad tik 1a cipal ortwo of 
res 
Mr. Olds promised me 2 bonus for 
T could clip off the 
til this tine the transcontinental 


‘man driving while the other slept. But 1 
figured that I could make better time alone. 
Col Lindbergh has the right idea about this 
“Lone Eagle” business, too. You go farther 
and faster when you travel slo. 

1 started from Los Angeles on M 
and my tough Tock (Continued ro 
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Rochester, New York 


Cannonball Baker, Auto- 
mobile ““Broncho Buster” 
(Continned from ose 186) 


Sgrmen almontimmetinly Croing te 
wwe Desert withthe sum baking everything 
189 dear, had fo change ese nes 

tl 
stein Tot 


fads to quagmires, and things got so 
Tovered only ten miles in two 
‘came to a place where a dosen autos jammed 
thera aed of re, “Teams of horas were 
ing them out one by one, and I figured 
‘d be held up for ten hours anyway. In des- 


to 


rane 
‘about ict 

sag in ie a atte, a ai 

in frtystve years old I aeem to be ety 

better all the tne Lae 


T knew [could better my own enast-to- 
coast record considerably, and began at once 
to make plans to do so. Hut in the meantime 
Ttook some short trips just to keep in tri. 
drove a stock Rickenbacker over the Alle- 
eng fn" midwinter— fom Indianapolis, to 
Now York—a distance of 778 miles in twenty 
ten hours That a 

tok, 


he coldest ride T ever 


thousand peaks. ‘The road took in every one 
of these peaks, and at Limes would drop down 
Sheer cfs ext like a waterfall. I cirled the 
finland both way 

then counters 


FROM Hawai 1 took a jaunt to Australia 
‘and anneved six consecutive records on ob 
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Apnut, 1929 


Cannonball Baker, Automo- 
bile “Broncho Buster” 
(Continued from page 108) 


But it took me thirteen years to 
After T established my seven-day | 
1016, Jack Malford came slong ans 
Tipped twelve hours off of 1. "Then [turned 
round and in 1980 drove ear under thease 
ee of the US, Army Ttecralting Service fom 
Washington io ia, Angeles in five days and 
twenty-two Hours, TMs record stood tna 
tered Yor three years tntil = private etizen 


whisked Studebaker aver the same route in 
five day cen hours. This made me 
allright for a profesional 

ie Pana ye dack Malo o take 


‘but to be licked by an amateur 
‘So T determined to beat the 
ina passenger car, but ia 


Tnaded up two;ton GMC with Atlantic 
sea water, and exactly four days and twenty 
{three hours later durnped that sea water into 
the Paciie Ocean. ‘That happened in 1925, and 
Iny record stood unchallenged till T recently 
Inurled Knight across 3,489 miles in exactly 
‘hours. ‘That beats the rsload 
Funning time for the same route, and definitely 
proves that the modeen automobile eam stand 
the racking strain of & forced. pace over all 
Kinds of roads, 


pe 
‘Ten yenrs ago 1 wen 
Auto could make the 
fry to demonstrate 
tte i le 


rey grr i 

iL Capital 
fra eet 
uh sates end covered 1094 tales night 


{lays Td dnc into m atateenpital ol up to 
8 Goreroor ste hands with 
the chief exec ‘word or two in 


an aay 
favor of good roads.” Naturally I'm a booster 
for better roadways. { believe that eventually 
the Atlantic and Pacific coast willbe linked by 
ne national highway, broad enough fo faut 
‘ar abreast. "When that day’ tomes, and i's 
pretty near at hand right now, we'll be erosing 
{he continent in lest than forty-eight hours 
Alplaner—watch out! 
¢ record I'm proudest of is my latest non 
stop mar between Los Angles ant New York 
‘back agvin, a distance of 6,002 miles, In 
Corer: wag day two hae abe ight 
that jaunt uti in 
fc Franklin in less than & week. 


went 
Yes Uh p to spell me 
‘when [needed a wink of seep. Buk during that 
hole week I let exactly nine hour” And 
Sto yu suppose Late? Nothing bt malted 
Peanut! Tfnd that they are the pests ene 
fivers, and the handiest thing’ n man can ext 
during @ gruelling strain, T'eonsumed nearly 
twenty pounds of them while setting my great 
‘est transcontinental record 


FE YOU look at » map, soul se that I tray 
‘led in an ait line between the two coastal 
cities, T wanted to beat my own previous time 
fand the combined running times of The Chief 
ited, the two fastest 


Troe te cowligt cesy 
slotme Brom lat ageied 
sarah sctow the tasty toes or 
fon into Albuqaerqe, Nev Mesicos from 
ioe Liaree 0 tend te Deige Gays Tove 
ramet 6 ey Treason ety eck 
Ie the eda 1 mr of 
ty penly broke my bear Thao ran 
Elev miles in low gear through the hex. 
ged te maior ty sone ieee 
Siviag between 
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“Another 
$10 Raise!” 


a t oe 
coc. Scoot telling 
i tparesime oul 


poe oe 


Amu, 1929 


Cannonball Baker, Auto- 
mobile “Broncho Buster” 


‘coming the Al Tose 
Ea Erolver be a's oid Sy tet me 
very tum a lurking menace. Bat the wort 


Jersey towns that dot the road between New 


York and Philadelphia, the density of traffic 
forced me to limp along at twenty-five miles an 
hhour. Tlike to travel fast—but T'd rather be 
thief engineer of brick seow than hit a single 
pedestrian or smach into a family car out for an 
Evening spin. By respecting the New Jersey. 
Speed laws I missed the Tottenville ferry (ist 
‘tse of New York City), and my chance fora 
Sey tratscontinegtal red eat liner 
ached Neu York Gry mn cttepioe too, 

‘hour behind my own previous time. But 1 

termined to turn right around, streak back 


ftwovwny.pasmage: Luck wax with me this 


time: ‘west, records Yell like ninepins; 
od rolled fas Lam Angeles ezactly ten ours 
‘thead of the old mark. had beaten the best 
{rains in the world by a full day, had consumed 
{327 gallons of gas, (wenty-three quarts of ofl, 

i That at ie 


Titi pet ie 

far haven't said anything about m} 

owen Ln other word, my mountaincimbing 
which usually” aren't. more ‘than ten 
rom tase to summit) Pry the mot 


cq and ech nb that of 
Tlie Nee fp et 
climb as = treacherous 


ts 


they were inky black: thick as wl, sid 
i shod os tapersnes to Heh. My bend 


In the Grand Central Zone 
Hotel 


Montelair 
Lexington Avenue 
49th to 50th Sts. 

NEW YORK CITY 
Just Completed and Opened! 
800 Rooms 800 Baths 
ach With Tub and Shower 
Radio in Every Room 
Room & Bath 
$3—$5 per day 
For 2 Persons 
$1—36 per day 


apt Sgegtine 


Apnut 1929 


Cannonball Baker, Auto- 
mobile “Broncho Buster” 


“Hey, Maker «Stop he eied. “You're 
heretWou've reached the tp! 

T jumped out of my car and shouted: “Did | 
inal the record? 

"You certainly did, Cannosball- Your tine 
is fourtegn minutes forty-nine and thre ths 
eon 

1 grinned happily as I turned the car down- 


Witt Want'a ride down?" T shouted at the 
cial timer, 
He declined with thanks. But he needn't 


have heen {did't breale any records 
down that hill. * es 


Flyers Open the World’s 
Tce Box 
(Contin frome 8) 
Contr. with the Artic, thre jshitle 


fog in the the southern pole. The air 
ice is alinost vupoteas. ‘The light i= 
‘often « blinding glare that hides the contours 


tithe ground nnd makes it dificlt o ace the 
numindcks nad depress in the ice. The 
North Poles practically at sea Tevel, in the 
inidst of & fronen sea.” The South Pole is 
Iocated on old land nearly 10,00 feet ahve 
fe level, To reach it, neil have to 
{iy al the effceney-reducng alte of 1,000 
fencer he mnt at bs he 

36 depth of the ice mantling the plateuas 
‘und mouhalns ofthe fronen continent ean only 
te quem A senitive, 130pound instrument 
‘ay provide definite Kivwlige. Iti ilar 
tote some depth finders weed on shipa to 
tleermine the dgpth of water by revording the 
time required for an echo of «sound to return 
{rom sea bottom. This jatrument wil make 
“Sounding at” diferent. pointe om the ee 
ihe tse the character of the led 
iow. 


ANY raysterin are locked under this ic. 

Horta here evidence tat wa 
innow the world's coldest spot was once party 
tropical and contained fourohing forest Per: 
Hapa there once. lng across the Antarctic 
“continental bridge” by: which animals and 
plang Wraveedfetween “Mic end, Sot 
‘Americ in an early geologic period. The man 
‘who can lit the ie cap alt peer beneath ray 
tices fm wt formation ha wl reveal 

continent. played in 

Mair’ expedite can toneport. stasis 
the party by ait to exposed spots, it any are 
Uiscovered, x0 they vam make a detailed study 
tte rocks. 

‘There are other questions to be answered 
‘Does m mountain range reach toward the Pole 
from Graham Landy and i ix continuation 
of the Andean Cordillera, vehich farm the 
Tackbone of South America"? Ts the Ant 
tretie continent, a soe geographers believe, 
really wo isis instead of single com: 
Sinem, with the split connecting Rows Sen am 
WesidallSen? ‘There alu the posty that 
nsovve sbeltted alley’ the warmth maybe 
fificent for strange forms of hfe. to exist 

Somewhere" Commander: Byrd has ‘sa, 
“in Uhone temendius aren, there must be 
lowlands where temperatures ie sulbcently 
torpermit vegetable and animal Rife in 

ntaretic. valley, perhaps abut! in by 
ountaing 2 thnling discovery may 


IN THIS latest attack in what Shackleton 

called “the White Warfare of the South,” 
the world is sharing the thrill of discovery with 
the explorers. Radio, playing a stellar role, is 
carrying to all parts of the world» running 
ory of events as they happen. 
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A BIGGER. JOB-~cnd youre the man 3, 


sob une you? Wis wants years learnt 


rehearsed scene. Everything went smoo 
‘The dialogue came through clearly and 
sunt: "ies upper the Tae of 

rector. sound expert, and nctors only to dine 
appear suddenly. te . 


hy, 


Moree 
A‘toive Hike tornado tearing the rot of 
barn roared from the loudspeaker. 
“Svat on earth is that?" 
A hasty phone call tthe mon 
Play back oppo. A quick comets 


“ 


Feds 
‘amt ick conference. What to dot 
earng the paper veel tothe ation 
Can't be eat out The director had wn Hen 

* Moisten the corer of that newspaper and 
see what I happen, 

“This was dane, Silence!” Thre bellst On 
withthe pla 


TES tpermciag sae 

the papetuntog wos fave 

‘The cont this ite mishap the’ sound 

man explained tote, wat about €300. Ant 
shows bow valuable the pl 

1 Had’ the scene. been fisted 


ter the developin 
the foch-andsahal 


YOUR COAT AND VEST 


= ing of «gun 
dog will not record try 


CLEARED |" : 
Sa Ome DAY |e ee 


Sm ease serene eatemegs: | naliten atton cia | 
Pinca, wet | gage tenia eis ez se | Tie nimple olde snd emt acho tin 

Brory teen eea rotne itnee | gee eee aati noire dae APSR Sa 

“azine lig woes Bonet | Eeteie ecb | ors ig, ete, ol oe 


tale of nse information i Phe Moder 
foreman'” by Robt, Grimshaw. 2 

chapters of this great work amv shop talks 
pointing the way to success, efficiency, bet 


experience is of little help 
re stend of wing the 
Thawe to tale in 


gee he ene erence 
mrivloae Geb sharia a tel Mapa SC 
roca ences 


ourself talkin souiprood mi 

se all echoes nad Feverbera- 
tions have vanished, you i ile 
your words seem to die almost at they Tenve 
Sout lips. Another difference is that you may 
hot walk about ‘while delivering your line. 
Instead, vou must make all movements the 
action calls for. thes stop within range of & 
ike" to voice your speeches. 


HIE tiniest details have to be watched and 
listened for. For example, one of the 
office scenes had to be repented many” times 
before it was discovered that one of the actors 
while taking, stood too close to n desk which, 
oe leopts sft pacing, thre bac: hi voi 
ape si pre ot ‘and created an echo im the play back, And as 
Enitactn guaranteed. Sad the compen FODAT) Profits $1000 a Month Easily Possible | for cashing and sncesing’they are unpre 
——eeee eee = | dooable sins in a “talkie” stu! 


a pete 
‘BLE. INFORMATION 


VALUAI 
su 


\ 


GREG PUR. CO, mW.ttneNewtonny, | FE iat ‘Yet, despite all vgslance and infinite pre- 
fend me "The ovr Foreman’ Teil pay pse-| $n Naty Bae eae LOMO” | cautinay often requires an entite working 
minal fap tac mien Mytoocy's be | Soares > ga7 maga suaee. | cat take one little scene which wil run fom 
Pinal Pattee Pe man sires | ihe tec mimiteyon the eer 
Bp Soe Sertmentt cote | Oe cat he aio ny er, one 
Name eee = ee | soot hoa, 1 prevailed spon the tound expert 
“ac {Sots how then sda process 
Asia 2, “Name ss 
= "The kernel of the matter is photographs 
A definite program for getting ahead | Adie... variations in light intensity om a fm The 
@nancially will be foond on page four = ae 


of this issue. 
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ACs 


‘inter, fertoriq, storey ae 
Sisto fn"proetlon stanton: eric ed 
sins Seek cfalnaty mschanies can't Bi without 
special training in eit rie refrigeration. 


EASY TO LEARN AT HOME 


‘Without elation, send me tree Information book 


age which 
ities Reread eta 


‘Sound and vision sy chroaization du 
final “shooting” of the "talkie" 
u ‘2 distributor which pr 


Shaye armemea ie 
serene. 

San i tniarnap 
gone a meee ers 
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Hired toe eft 
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a Pa pote 
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or naa char 
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faretaaceet aha een he 
i op aps go rc i poe 
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ed ee 
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‘Two Important Flights 


TT 0 reat fights by two famous pilots were 
cent events of important significance to 
the future development of aviation. 

‘Que was the 2,000-mile trip of Col. Charles 


‘The other ‘wat the record-breaking nomston 
flight of Capt. Frank Hawkes across the con 
tinent from Los Angeles, Calif, to Roosevelt 


Pt enh following a time sched- 
Cinders nancy felling atime bel 
le with his tal ‘mark 


‘he fallinent of plans for inking the 
Stein the fale of plan or ikiog 
Contries ofthe Wester ina net 


Stops on the way. Eventually itis planned to 
extend the system from Panama soxthward 
tong the cat aed west ‘casts of South 


MGeptain Haws, veteran ale mail and racing 
‘drove his Lockheed-Vega monoplane 
teen 

caus bettering by abot thi seven minutes 
record established last year by 


ignificance was given to these two 
achievements bythe recent prediction of W. 
Irving Glover, Second Awistant Postmaster 
General in charge ef Air Mail Service, that 
within five years the air mail will serve every 
‘ty of 20,000 population in the United States. 


NEW BLADES 
for OLD! 


your opportunity to cut razor 
Datasets Sat pacegrecsion 

to save from $3 to $15.8 year—to make one 
‘een that it lasts 

years. 


Strong statements, 
these.” But a million 
Kriss Kross users know 


hea them to be true. For 
Kriss Kross is an en 

Pe tirely new-type ofblade 
‘sharpener. Tt is the 

49 caly" stropper known 


that gives. automatic 
‘graduated pressure. Tt 
trope. from “heavy” 
to “Might,” thus male- 
lng perfect edge a certainty. Fits any blade 
(except Durham). ‘Men with tender sking 


cor wiry beards will find in, Kriow ‘Krose- 
sharpened blades the shave they've always 
Tooked for but never hoped to fd. 


Rhodes Mig. Ce. Dept B20, 
1 Mats rendierom Sve St Lous, Mo. It 
ciibent tenting mn, wd i dette ot re | 
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POPULAR SCIENCE MONTHLY 


Uust notice the fine skins 
of men who use WILLIAMS!” 


Keeping your face Fit goes a long way toward creating a feeling 


‘of well being. 


The Williams lather goes a long way toward keeping your face 
Fit. And it gives you real pleasure while you're doing it. 

There's nothing irksome in the Williams shave. With any de- 
cent razor it’s quick and smooth and pleasant. 


The Williams lather is super mild- 
sensitive skins cam testify. 


millions of ultra 


Lis ingredients are triple dise 


tilled, It contains no serap of coloring matter. Close in 
texture, Saturated with moisture,—containing, indeed, 
10% more moisture than any other we know of, by authen- 
tic test. It cleanses pores. Freshens facial tissue Makes 
blades last longer. Leaves the skin Fit. 


No man’s shaving experience is complete until he has tried 


Williams. 


No wonder the drug clerk will tell you, “Oh, yes, sometimes 
they change . . . but they all come back to Williams!” 


Next time say 


“Williams Shaving Cream 


please!” 


‘Then a dash of Aqua Velva. Scientifically blended to give proper care to the 


newly shaven skin. 


Locking Out the Heat 


Ani, 1929 


and Cold 


Setgttnra teae’ teres 
Socal tal Loreal he ovelaniog 
seal he ae 

Mite feet a vipa eee ae 


is, 
Tost how to use it was all 
‘ere und on te outside enly, 
1 Shothing and bulding paper would con: 
State a renter saving than woul the cost of 
the lahing i were uso om theinsde only 
However, tests showed that cowering of 
‘eathing and paper het some insulating valve 


ing direct 
‘outs, eliminating the sheathing, and on the 
Inaide, ‘eliminating’ the lathing, would in the 
Jong run have proved a more’ economical 
method af construction 


HUIS took care of the wall surfaces, Next 
‘came the question of the root, an 

tant factor because of its unusually large area, 
ithe the roof surfaces themselves could he 


* 
Shingles, or they could be put on top of the 
afters, and then the shingle strips aid on 


the underside of the 
fromm dampness an 
‘When insulation i 
faces the atic apace is made more comfortable 
both im winter and. summer. ut in the 
Riverside house the attic spaces were to be low 
snd tied mostly for storage Hence 1 was 

Minnecemary to fo to the expense of toe 
tie atire tof area when all the rooms below 
‘ould be protected by covering the ceilings, 
ly the deal way world ave been Yo 

hte rot mirfaces and the cl 
Iba it was decided usa matter of economy todo 


would have been 


virtually” unchanged, for insulating boards 
ould have been used either to replace the 

ind the brick, or on the 
If the walls hd been of 


Le 
E 


fu 


z 
i 


no matter what 


‘the outside conditions may be 
‘without exorbitant fel bills 


i 


“inthe ese Uhave deri in 
faces exposed to severe weather con 
ditions, the house has been comfortable at all 
times.” And this 

about $200 


7 
& 
4 


thout insulation. With the com 
‘costing, in round figures, 315,000, 
is proved not a high to spend for 
an “extra” which supplied so much additional 
comfort. 


ay 
Fi 
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What do You have to say 


when you are with interesting people? 


Can you hold up 
your end in a 
general conversa- 
tion—or are you 
tongue-tied when 
with people? 


Aen the weather has been dis- 
cussed and exhausted it is only the 
well informed man—the good talker 
—who can hold the attention and in- 
terest of his friends. 

Everybodyenvies a good talker. You 
know from experience the big advan- 
tage the man or woman has who isan 
easy, fluent talker. In every-day life 
men and women Who have this pe- 
sonal advantage are popular—sought 
after, And in their trade, business or 
profession they are the ones that get 
to the top. 

The valuable ability of being able 
to converse smoothly, naturally and 
with full confidence is based on hav- 
ing at your command a fund of 

Knowledge that will be of interest to 
those you are talking to. 


What Worth-While People 
Are Talking About 


Today the most entertaining, the most fas- 
cinati 


subjects are those that deal with 


ell 


‘To make tc posible for you and the other 
‘houtandy of ten sod women who fel the 
trge to keep up with che imporeane thin 
sclentiees have deBnitely establuhed and the 
new dicopereathathey ae making we ae 
Tocerr Ouioe vo Scusct and 14 
Maes of Porvan Sctence Monrutr—all 
ies than 12 lanes of Porutan Scumvce 
Morr would cove you on the newsstand 
“Tue Pocket Guine ro Seussce a written in 
simple question-and answer form that edu 
{ator Raye found 0 be the mow elective 
subject: Inchis onebrilliancbook of 284 pages 


have been condensed all that you probably 
will ever wane to know about’ science, 
You are assured of the 
anawers in Tie Pooer® Guton To Science, 
ss ic was edited by Dr.E. E. Free, who 
hhas a remarkable genius for condensing 
the known facts about the world we live 
Into short, easily remembered paragraphs, 


SPECIAL OFFER 


Tue PockerGuwe ro Scunce isnot forsale. 
Ie ls included, without any extea ch 
with 414 month? subscription to Porutas 
‘Seunce Moxraaa 


leaves of. Ther Pocurr Ov 
that the sclentists have dlacovered up £0 
fie now Fontan Sconce Mon wil 
fie you all the important, interesting 

few discoveries of elence forthe next 14 


ives you 


kes over 300 articles and pictures 
every month to tel the readers of Porutan, 
‘Scumncx Monty all thar has happened in 
the scientific, radio, mechanical and autor 
motive fields 


We entend to you the Special Of 


smooths scription to POPULAR SCHERCE 


SEND NO MONEY 


‘Send no money, just the coupon. If within 


10 days after you receive the book and 
‘magazine you decide that youare not 
satisfied in every particular, you 
‘may return them, and your ca 


tire payment will be refund 
ed promptly and without 


questions C 


offer be fairer? sf 


im POPULAR SCIENCE MONTHLY 


Thrilling to Ride 
as a Thoroughbred 


‘There is a zip and dash to motorcycle 
performance that is unmatched by 
anything else on wheels. 


Harley-Davidson’s eager speed on straight 
aways, its lighting acceleration, its smooth, 
quiet rush uphill are the joy of the season 
ed rider and the amazement of the novice. 
Shown above is the latest Harley-Davidson 
Big Twin—a wonderfully efficient, power- 
ful, speedy motorcycle that gives sparkling 
performance at very low cost. Harley- 
Davidson Twins are priced from $290 up, 
f.0. b. factory—Singles at $235 and $255. 


Ask your nearest Harley-Davidson Deal- 
er about his Pay-As-You-Ride plan. Mail 
the Coupon for illustrated literature. 
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If Your Headlights 
Went Out— 
(enti fem page 4) 


slippery. And lots of new drivers don’t realize 
ust 
after the fain starts than later, after the 
downpour has washed away the slime that 
forms out of the first drops when they mix 
with the dust on the road.” 


that the mads are much more sli 


thats te, whee Tons fut starting ne Hct 
sme just thirty-eight dollars to Bnd out it 
‘wast so, Thad ebains on, but T went around 
‘curve too fast on some 

Tew the back of the 
of the front end. ‘One rear whee! lame into 


the curb and snappel the axle right off Chains 
freely But jo don't have aati ie 
‘so much traction with ‘em on ice as 
ithaut "em when the pavement iy.” 
“Hut you're mle anyway if you go slow 
ud Hook at all the tine you waste 
ing along.” protested Conse. 
“That” slipped the. pitied veteran, 
“You'te not safe at any spee on ie without 
chains, und what's the tse of hurrying to save 
‘few minutes when you stand chance to 
in mio fast_motor hearve by 


7 
meine 


drive alwaye at x sped that you know irae, 
Ieee any don your mind py ae 


®, 
"Galo slow isn't the 

You can be a regular of 
{Ae Sei Sart ery ine Fo 
rond, if you don't et wise to the 

ion in sae motoring’ and” tat 

fever take a chance on what the other fellows 
ia he ny thik youre 

the 


dents, but speed at 


tbe oat ahead tnd sgeal to Tad felioes 
behind what you are going to do. 


angle to this safe 

Se Red 

Se ed 

ee cers eee oeeaee 

sips eames 

aay Senet as 
caceere 


Title later when he started out, still 


wot 
‘off his face, the whole works came, loose in 


FOR more than three and a half years 
Gus and. Joe have been giving read~ 
‘ers of POPULAT SCIENCE MONTHLY the 
benefit of their long experience with 
motor ears. And each month these two 


‘lfered by Gus in Me. Bunn's enter= 
taining stories have helped them solve 
difficulties “tik syery motor 
counters. x gour particular 
prlem’ 1a aa ‘Gas Witton about 
‘Write to Mr. Bunn in care of Popular 
Science Monthly, 230 Fourth Avenue, 
New York ity. 


ini 4.0 


XFAE-JPX-JFSD 


in of & chain of International 
a ‘cigar, and 


i fo location inde 
‘cher sores and places, cont 
Sil intents and. purposes a real investment, 
Fielding a handsome return 

‘You pou to work fot you 50 o¢ 10 o¢ 1000 
biehy developed mechanial orks "There 
red aca 


i chain store safety in the di 


like the chain store 
Scales neither ext nor 
Day and 
night they work and serve you, smiling ar in- 
terested passers-by, hel 
they step on inviting plac 
them, printed on a neat 
and fate for a small copper penny 


‘you have no. payroll 
aleep.” They ‘take no days off 


ing their coats while 
rms, and then give 
icket, their weight 
‘They earn 
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POINTING THE WAY TO 


FINANCIAL 
INDEPENDENCE 


‘An amazing investment opportunity for those 
with @ little money and some spore time 


and eaen and earn while y 
Ghaine of Tocernational, Ticke 
tear 40% to S0% of their cont annually 
chased ‘onthe deferred payment plan. the 
Scales should readily pay for themiclves out of 
prof, and show in addition, a return of 19% 

se down payment unt paid for in two 


Incidentally, this isthe fest opportunity for 


private individuals to 
S proporition of thie ki 


ipate directly in 
though the high 


Nor only is this business proftable and safe 
but itis easy and simple. There is little to 
learn, and little to do. An evening of two 3 
week will care for the average chain of scales, 
The necessity for. mechanical knowledge of 
the Knowledge of scales has been liminated 
by our provision for a national service or- 


sanization with service men in every city and 
town of importance in the United States 
‘The owner of a chain of International Ticker 
Scales operates under our exclusive franchise 
plan. We are organized to furnish every pox- 
ible cooperation to every International Ticke 
Seale operat 

‘We have prepared a booklet which 

y concerning. the profit po 

of International Ticker Bea 
Step by step how a chain of ches 
Bequired and operated. It tells how you, 
You have the necessary qualifications, can 
with the greatert ease, assure Your financial 
Fature. Ie is a booklet for chose with a litle 
money and some spare time; forthe capitalist 
for the individual or group who ea a 

Weite for it today, The coupon below is for 
‘your convenience. 


InTOmaTONT vices cesxcosrownen 


DDaporiment 109,17 Eott 4th Street, New York, N.Y. 
Pleose send me’ your propestion. 


Nome. 


dren 


‘Te Chola Store Executives: An Internationa Ticket Prin 
ing Scale in noch of your stores will edd @ substonti 
‘onoent fe your nat profs. For fll information, write 
the Chain Store Monager of the International Ticket 
‘Scola Corporation, 17 East 4sth Street, New York, N.Y. 
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Did you ever see 


a 


PHHAT sounds peculiar, doesn’t it? Yet we can get 

‘a perfectly good picture of the “knock” in a gasoline 
engine. Those two curious looking diagrams were taken 
with a Midgley Indicator and show the pressures inside 
the cylinder of a gasoline engine. 

‘The one on the right is’ the pressure diagram of a 
normally operating engine, while the one on the left 
shows a “knocking” engine. So the “knock” really is the 
part of the diagram that looks like saw teeth. 

‘Theselittlediagramsweremostimportant. Through them, 
the scientistsin the General Motors Research Laboratories 
discovered that it was the fuel that "knocked"—not the 
engine. This fact established, they developed Ethyl Gaso- 
Tine, whose active anti-knock ingredientis tetraethyl lead. 


a picture of 
“Knock? 


opp niet 


‘Theendof thelongresearch resulted in Ethyl Gasoline’s 
being put on the market by leading oil companies, It 
encouraged automobile manufacturers to bring out the 
present high compression engines and to give the motor- 
ing public a new kind of motoring comfort and efficiency. 
Itis called high compression performance. 


The millions of carsof ordinary compression run better 
on Ethyl too—for by the elimination of “knock” they 
develop more power and flexibility. 


Ride with Ethy! today. 


ETHYL GASOLINE CORPORATION—a5 Broadway, N. ¥. 


ey London, England 


Eveready—that’s the name to look 
for on dry batteries. Light for 
flashlights. Power for doorbells, 
buzzers, ignition. Always Ever- 
eady! 33 years of better and 
better battery building assure 
you more for your battery money. 
Eveready Flashlight Batteries 
are 10c everywhere. 


NATIONAL CARBON COMPANY, Inc. 
NEW YORK SAN FRANCISCO 


For a slender figure— 
“Reach for a Lucky instead of a sweet” 


“It’s toasted’! 222" 


